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E.,.8T H.RTFORD DIKD

PORTINENT D.T..

Loeation - Connceticut River, Bast Hortford, Connocticut
Aran protocted 3.0 sgeni.
Linits of Ailc Josigned Str, 98+00 to 125+50 nnd
Stn. 130+70 to 186+10
Linits of tho contract Stoa., 98+00 to 125+5H0 ond

Sta. 130470 to 170+00

Blovations (~bove mucn soa lovel)

Top
Tep
Top
Top
Top
Top
Top
Top
Top

of
of
of
of
of
af
of
of
of

aiko (Scuth side reilrond bridge) 407
dilke (Sto. 125+50) LO45
five (Siuth side Comiceticut Bouleverd) %349
dike {Sta. 1L6+320) 3Gl
wall =t bulls oil toruinal (nerth ond) 3740
wall at bulk oil terninsl (south on) LY
dike ot cnd of srall 793
Qike ot bend from river (8tn. 170+00) 791
2ilc ond ot swnlo (Sto. 186+00) 59.1

Embanloaont (8tn. 98+00 to 170+00)

Mexinun height of dike 30 foot

Tot~l lumgth of dike (Stn. 98+00 to 170-+00) 7,200 foot

Tot~l inmpervicus f£ill 116,000 cu.yds.
Totel pervicus and randon £i11 303,000 cusyis.
Total shoet piling 125,000 sq. ft.
totzl riprap (hahd pleced) 11,500 cusy:s.
Total grovol bedding 10,400 cu.yis.
Totnl topssil 11,500 cu.yds.

Conercte Floofd Wnll

Typc Counteorfort
Moximuw hoight (obove top of baso) 29.l; foct
Totel length 567 feot

Conercte guontitics

Totr

1

5,050 cu.syds.

Flood vicll L, 700 cu.yds.
Miscelloncous structurcs 350 cu.y’s.



I. INTRODUCTION



I. IUTRODUCTICH

A, AUTHORIZATION AWND PAST REPORTS. - The construction under con-

sideration is o portion of the local protoetion works for tho Tovm of
East Hartferd, Comnceticut, deseribed and included in the projeet for
flocé proteoetion of seven locnlities on the Connceticut Rivoer os o part
of thc comprcohensive system for flood control recommended by the District
Engincor in "Roport of Survey and Comprchunsive Plan for Flood Control

in the Connceticut iiiver Valloy," lkinrech 20, 1937, approved by the Chicf
of Enginocrs Novembor 29, 1937, and publishcd as Housce Document MNo. 455,
75th Congross, 2d Scssion. Tho projeet is authorized undcr the Flood
Control Aet approved Junc 28, 1938,

Beth the "Fiscal Yoor 1939 Scetion," covercd by this Analysis,
end tho "Initial Fiseal Yeoar 1939 Unit"” now under construetion wore rocome
mended in a subprojeet dated Novembor 16, 1938, roviscd Deocembor 1L, 1938,
and approved Docomber 23, 1938, by the Chicf of Enginoccrs,

B. GEITERAL BRIEF DESCRIPTION OF LOCAL PROTECTION TTORKS.

1. Embankment. - The portion of the local proteetion works
as desipgned will consist of three scetions of carth cmbanlment or dike
hoving o moaximum height of 30 feoot and oxtending from Sta. 98+00 to Str.
186+10. Tt inecludes o scetion of conercte flood wall approximatcly 507
feet long and coproximately L00 feeot of dike in the™Initinl Unit' just
upstrcam of Connccticut Boulevard., Scec Plote Neoe My Oving to limita-
tions of availeble funds the work included in +the »nroposcd controct is
for the portion of the loenl protcetion werks for Eost Hortford upstroam
of Sto. 170+00 oniy. During floods the corth cmbanlmont will be subjucted

to o moximum hoad of 25 foot. The dike soetion is designed with o top



width of 10 foct and sido slopos of 1 vorticol ond 3 horizontal, both
sidos. & erushel-roolk filled drcin with subsurfoco tile Jroins cenniceted
to o Jraincge syston is provided wnder tho londside toe to lover the
soturction linc throwgh the dike and to colloet soopape fron the dilks,
foundetion nnd surfoee drainage during floodse The nain body of the
dilze 1ill be composed of froc draining nctericl supporting an imporvious
blanlet on the riverside slopes The blonlzot varics in thiclmess fron 3
foot ot the top to & foot ot the bottom of the “ilv. .n cxplorcticn ~nd
cut-of? tronch is provided wnler the rivercile toc. Shoot pile cub-~off
vill be eenstructed under the portions of tho Jile fron Stne 110450 to
Sto, 116450 cnd Sta, W42+450 to Strn. 177+00 vhero o netural inpervious
foundetisn is not oveilcblc.

=N conercto voll. = Hostricte” spree in the vieinity of the

bulls cil tcminsl just south of Conncetiecut Boulevard ncecessitntes the
usc of - eonmcrcte 1woll.  The well wAll be of o huttresscc typo opproxi-
netely 567 feot long, 20 feot in hoight rbove ground, nnd will hrve o

stccl sheot pile cut-off.



II. SELECTION OF 3ITE



IT1. SELECTIOE OF SITE

e GENBRAL LOC..TION.

1. Torm of Eost Hartford, = The Tovm of East Hortford is situ-

atod on the cost bonk of the Commceticut River, 52 milos ~bove the mouth
ond dircetly across the river from the City of Hartford. It covers an
arca of 18,2 squarc milcs and had a population of 17,125 in the 1930
consus., The prineipnl business activitics arc the manufacturce of noro-
ploncs ond neroplone cngines, the distribution -nd snle of potroleum
products, foertilizcrs, foodstuffs, cutomobilus, ~nd building supplios.
For location scc Plotc No. 1.

2 Deseription of the flooded croa. = The arca subjeet to

most froguent flooding is on alluvial plain about %/l of o milc vide
hoving on clevotion near the Connceticut River of about 20 foct chove
meon sca lovel ond sloping gontly dovmwrard to o swalo at the foot of o
bluff. The river is influcnced by tides ot this point. Tho woter sur-
free vorics from Elevotion 2,0 mesel. ot low flows to o moximum rocorded
hoight of 37.5, vhich eecurrcd during the 1936 flood. Sce Platus Hos. 2
and 3. . portion of the thickly scttled crosn cbove the blulf was flooded
for the first timce during the flood of 1936, The develepment above the
bluff consists of o fovr small industrics, commerecicl cstoblishments, ond
residenecs and oportmont houses of woll=built, modium~cost construction.
The development on the lew plain is prineiprlly low cost resildences,
marinc woys, river sand and gravel corponics, boat clubs oand o bulk oil
torminnl,

The prineipal thoroughforc, Comnceticut Boulcevard, crosscs the

middle of tho low plain on con coarth £°ill. The Boulevard is lined with



sboros, cubomobilc sclesrooms, construction cquipment stornge plonts rnd
dwcllings, nll of vhich werce flooded during the 1936 flood.

B xisting dikes. = There arc no oxisting flood protcotion

viorks at Eost Hortford.

B. SuLuCTION OF LLINRLENT.

1. Tltimate dike olincement. = The ultimoto dile clincement

vhen compluted will commence at o point ncor the interscction of Greon
Torraco ond Mrin Strect, thonee vesterly 3,500 foct to the bant of tho
Comnceticut Rivor. From this point the dike follows the banic of the river
southerly 3,000 foot until it roaches the railrond cmbenkmeut.  The dike
begins agoin on tho south side of the railro-.d smbanloavnt ond continucs
3,100 fect olong the b-nlk of the river to high ground ot Connceticut
Boulovard. Tho dike boging anpgrin just south of Connceticut Bouleverd
and runs 1,000 fceot clong the bank of the river to o point = chort dis-
tnnec south of Hortlond Stroct vhere it turns from the Connccticut niver
and gocs castorly 6,400 foct, erossing Meirn Streot, ond theon folleows the
Hockenum River until it reaches high ground nc-r the intorscetion of
Brower Lomo snd Snundors Stroot. Stop-log struetur-s «ill bo provided ot
the Wov: York, Hew Hoven ond Hartferd Reilrond ~ad ot tho Medn Strout
erossing nu~r the Hockenum Rivers No stop-log or scnd=bng opening is ro-
quircd at Cornceticut Boulevard as the ronduny is above gredo.

2 Width of forcshorc vs., domagss. = Tho alinoment of the

diko tms sclceted after carcful study of the ciisting tepoprephy. Tho
footors considered in nddition to general cconcmius were (o) sniety of
the dike; (b) costs of maintennnce; and (e) the relotion botvron construe-

tion costs to the Governmont mnd damnge eosts to the Tovn of Iinst dnrtford.



In considering the safoty of the structurcs, o wide forcshore s dosir-
ablc to nllov: for crosion of thoe banks, to crocte o longer scepage poth
and to orovide inercosed stobility ageinst foumdation failurc. . gencrous
wridth of the fercshore could not be obtained throughout cwing to tho fact
thot the loeality is well built up over most of the dike olincment clong
thc Connceticut Rivore Erosion of the river banlks is not ~ soricus con-
siderction for this portion of the dikc worl ns the main chonnel hugs the
forthoer or west honk of the river. . number of sand dredging industrics
hove been csteoblished on the Fast Hartford sice of the river botweon tho
two bridges for neony yurrs. Two componics ore still oporoting.  They

hove boon removing scnd from the river over o period ol meny yeors ond
although thouscnds of yords of sand have been trlken oymy, ne greoat holes
have resulted s the meterial is obvicusly replaced by the spring freshets.
This vould indiestc thot the bonk ond bed of the river in this stroteh
have o tondeney tousnrd doposition rather than crosion.  Sce Parngraph

IX E 1 (Ripron).

%, Linits of thc work. = The portion of the dilo scleected for

imacdirto construction eixtonds from Sto. 98+00% ot the cmbontmont of the
Nowr York, Now Havon ond Hortford Railroad to Sto. 170400 there the dile
turns casterly fron the banlz of the Connceticut River, with the crecption

of n scetion 400 fout leng from Sto, 125450 to Str. 129+50 nov undor con-

struction by hircd lobor.
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ITI. GEOLOGIC.L INVESTIG. .TIONS

e .TURE OF V,.LLEY. - Tho Conncecticut River ot Enst Hartflford is

entrcnched in o flood plain vhich oxtonds baek from the river o distonee
of nbout three-{Oourths of o nilc, Towards the north, chove the Hovr Yorl,
Hetr Hoven ond Hartford Reilrond britge, the river is aebively croling its
loft bonk so thot the width of the plain hias boon reduced to nbeut o third
of o nile., This n~lluvicl wvalley botton, throughout rmeh of its oxtent,
stonds ot on olovotion betweon 15 ond 16 feot ~beve meon sco levels In
the cotrone costorly portion there is nn clongrt.d depression or smle ot
about Elov-ticn 12 In tine of flood this sorves as o noturnl floodvey,

corrying floc!l tmters into the Lributsory Hoclonwn River, ncar its con~
flucnec vith the Comicetiewt River. Thu higher grow? botveoen the suale
and the river benk is highly Jovelopeds  This conlition affcets not only
the leoection o the _but ~lse climinates ~ry poscibility of obtoining
crbonlmont nctericls nenr the sitee

E. HETIOD /D ETENT OF RXPLOR.TICUS, - Subsurfacc cxplorntions

were ~econiplin h ¢ by reens of core borings, ocuger borings ond tost pitss

Investiostions by core borings, utilizing drive soapling metho s, 1ore

rde (1) to Joeternine tho chorseter snd thiclmuss of overburden forning
the Mo foundetions, (2) to invesbigote sedinents in the Connecticut

River ns o possible source of pervious ciivon!mwrt netoricd, (3) to do-
volop furthor th o thiclmcss of overburden in Borrow Lrco M. Lager borings
vere utilized therover proctienble in the investigotion off borrar arcoe

en the charneter rn thielness of notural soil blonlut, overlylng purvious

strots, in boels of the dil, Tost pits wvere used chilofly in Borrow Lrun B,

A in wxpleorctions of the fowvetlon, perilevi-rly oloeng strotehus 1here



the Aike vAll rost on rrtifieial f£ills, The leention of points of ox-
plorntion crc shovm on Flote No. L, cutitlod "Subsurfacc Explorctions.”
The rucorcs orc shesm on Plates Nos. 5, 6, ond 7 entitlcd "Record of Sub-
surfnce Explorotions.”

C. SITH, - Artificial £ill nmotericl occurs in the upper portion of

the Poundation throughout rmeh (about 60%) of the nrcn botween the Hemorlal
Bridge and tho Now Yorlk, New Hoven and Hartford Roilrond Bricfge. This fill
is oxtrencly hotorogencrus, being nnde up of sond, provel, cnd silt rith
vorying cneunts of briels, cinders, omd othor debris. The upper porticns

of the fowndntion, whore there is no £ill, is conposcd of finc sond and
silt strato, chicfly Clcsscs 6 o 8, verying in thielmess from 2 foot

to about 25 foct. Underlying this n~turnlly dcpositod strotun is o
porvious Ternction compose:d chivily of coorse ot necium son’, Closses 2
and L. The geologic scetion indiectes that the arcn of this fornction
cxposct to scopage from the river south of tho Mornwricl Bridge or Con-
neeticut Boulowvard is twice thet cxposced north of this point. The thicle
noess vorics from ~boub 10 foot ot Stoe 95+00 Lo sbuout L0 feot rh Stra
180+00. Rolov the norvicus strote are fine silt -nd eloy nntoericls,
chicfly Cl-ss 12, vhich nro Jeveloperd throvghout the foundntion to o

dopth of LO foot or morc. Tho Cigbribution »f these £ rmotleons is shovm

on Plite Hoe 8 ontitled "Goologie Scetion,”

D. N TR OF BEXCLVATIONS, - Drecvetions, cxelusive of those for

cribarlment notericle, will be node for toc trunches -nd stripping of top=-
soil throu, hout the foundetion rroc. In those gtrotehos whore the upper
portions of the ov.orburicn cre conpriscd of neburelly leposited send and

silt, riversidc tou tronch cxeevnbicns will b grrricd o~ Jepth of ~boub



5 fect, Whorc the overburdon is composcd largeoly of forcign nterial
(£111) the cxcovotions will bo corriod to o neximun depth of obout 20
foct, ‘cponding upon the 1ocation of naturally <eposited materialsa Lond-
side too cxeav~tions 1ill be made chicfly in sond ond silt, the Jerth
varying betveen 2 foot and 9 feot,

B, SUBSURF.CE LELAKAGE, ~ .S indieatcd on Plate Ho. 8 cntitled Moo=

logic Scotion,” the dilo foundations can be subdivided into throo “ictinct
zoncs of varying pormcobility. These nre showm o8 impervious (Clnss 12),
porvious (Closscs 2 and L), an nedoratoly imp rvicous (Clzsses 6 an’ 8)
formetions. Dircet contact of mederntely immervicus formrticns with the
river will be proventcd by eonstruetion of the imporvicus tec ~nd river-
side blenket. These fcpesits extend cnsterly for o asnsider-ble distrnec
and will scrve s o londside blonket to reterd upriard scepage onl prevent
oxcossive piping. Scepage through the porvious formation botucco St
110450 ond Sto. 116+50 ond seuth of Stno. 1L2+00 1411 be prevented by o
shoet pile cut~off. Fron a lookoge stondpoint this ccnstruction is wnr-
ronted bee-~use of the increasod cembnet arco off poervious Torretlong with

the rivor ond the incdequacy of the notursl londleiie blanlot,.
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IV, FLOOD IWDR.ULICS

fie DESIGN FLOOD. - The design flood on vhich tho dixe prode is

boased is the noximun predicted floc” reduced by tho 20 roscrviirs ineluiles
in the Conprchensive Plane The deterninction of the woxinun prolictod
flood is discussod in Jppencin 1 of "The Report of Survey and Comprehunzive
Pl-n for the Cormeceticut River," deoted Morch 20, 1937. It hns o ponds is-
charge at Hartford of 318,000 cefes., opproxinctely 10 nur cont preator
than the mrxirman floe? of rceecords  Sce Poroproch VITT L.

B. FREEBO.ID. - The survey roporl proposc: o uniforn frecbecrd of
Z feot for both conercte -inlls ~nd corbth enbonlownt.  Thic wes bascd on
considerctione of wmwe foteh and veloeitye The Board of Engincoers for
Rivers and Harbors reeormonied thot, sinee the antire roscerveir plon
night not be wffoctive for gone tiae, thoe corth scetion be redsed 2 oot
The froecbonr® as dosirno’ is theroiors B feot for the corth dle e 3
feot for the conercte 12lls.

C. LOCAL COFDITIONS. - During mnjor floods o portlon o8 the Jig-

cherpo lenves the noin river chonnel, flove Ao the Gost Hartford simle,
~nd rcjoins the river belowr Eost Hortford, thus “iviling the Toam of Bost
Hartferd inte twe prrts, It is cstimnted tht in o nojor flool such s
that of 1936 as nwuch os 20 per cent of tho total flev ot the tiiw of
per)r dischorge is by-posscd through thoe stnles Uoon eoamlotion < the
cntirce proposed Tost Hertfor? Jdile, the flov Jovm the sorle i1l boe cut
of £, ontt 211 the flow wrill be eonfine? in the wnin river chomngel, botioen
the Hartford Jilies on the right side of the river, on’ the Bnst Hortlor!
Qilkes on the left., Fleod stapges betveen the tue citics omd ot points up-

stroon 17111 bo sonevhet hipher beeruse of this eonfincent.  These inercos.



in floc” heights were considercd in fixing the Jdike grrdus.  The Jike to
be ecnstructed under the propesed eontraet viAll not interfire ith the
flow of flood! waters through the svmlce

The Hortford Jilkces on the right sitec of the river are being
eongtructed vith r ton clovotion rpproxinvtely 6 fuet obove the oftieisl
preces cstoblishe? by the Bonrd of Engincors for Rivers ~nd Harbers. The

cd7itionnl ensts of reising the clevetion of Sho loecl protection wirlks

is boing cintributed by the City of Hortford,
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Y. LABORATORY AND FIELD INVESTIZATION O SOILS

Ae CLASSIFICATION OF MATERIALS, - The Providence Distriet early

adopted & system of soil classification having rigidly stendardized terms.
In this classification soils are divided into 16 classes, the distinction
between each clnss being based upon size limitations. These classes are
shown graphically on Plate No., 12 and described in the table on the follove-
ing page.

Even numbers are used to designate materials of uniform texture.
0dd numbers designate matorials of variuble texture. The sizes for grovel,
send, silt and clay arc the samc as those in the so-called M. I. Ts
classifiocotion with the singlc exception that the size demarcation between
fine silt and coarse clay is not rigidly held at 0.002 mm. but is allowed
to vary from 0,006 mm, to 0,0006 mm,

B, GRATN-SIZE &NALYSIS., - Grain-size curves of the sanples were

obteined by mesns of sieve and hydrometer analyses., The materials repre-
sented by these curves were carefully classified and siiilar classes
grouped into large sedimentary units as shovm on Flite Hoe 8 titled
"Geologic Section,' Full usc was mede of every sample recovered in order
to show as accurately as possible the actual geological occurronce.

0. WATER CONTENT AND VOID RATIC. - Numcrous undistrubed samples were

recovered from deposits in the proposed dike foundations. The careful
menner by which these samples were ovtained made it possible to accurately
determine the water content and void ratio of the material in its natural
state. Void ratio end water content determinations were also mede on

samples recovered from borrow ureas,
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PROVIDENCE SOIL CLASSIFICATION
U.S. ENGINEER OFFICE
PROVIDENCE, R.I.

TABLE NO. 1
CLASS : DESCRIPTION OF MATERIAL
1 . Cleen Gravel. - Contains little coarse to medium sand.
2 : Uniform Coarse to Medium Sand. - Contains little gravel and
: fine sand.
% + Variable - Grad-sd from Gravel to Medium Sand. - Contains
: 1ittle fine sand.
L : Uniform Medium to Fine Send, - Contains little coarse sand
: and coarse silt,
5 : Varieble - Greded from Gravel to Fine Sand. - Contains
: little coarse silt.
6 . Uniform Fine Sand to Coarse Silte. - Contains little medium
: sand end medium s1ltT.
7 . Variable - Graded from Gravel to Coarse Silt. - Contains
: 11ttTe medium silt.
8 . Uniform Coarse to Mediwm Silt. - Contains little fine sand
: and T ine silte.
9 . Variable - Graded from Grivel to Hedium $ilte - Contains
s T T1tEYe Tine silt. ‘
10 . tmiform Medium to Fine Silt., - Contains little coarse silt
and coarse eclay, Possesses behavior characteristics of silt.
10 ¢ : Uniform Medium Silt to Coarse Clay. - Contains little coarse
: STIT o meqsum clay.  fosscsses vehavior characteristics of clay.
11 . Variable - Graded from Gravel or Coarse Sond to Fine Silt.
: Contains little cozrse clay.
12 Uniform Fine $ilt to iedium Clay. ~ Contains Iittle redium silt end
Tine clay (collolds), rossesses teavior characteristics of silt.
12 ¢C Uniform Clay, - Contains little silt. FPossesses behavior
: characteristics of clay.
13 : Variable - Graded from Coarse Sand to Clay. - Contains little
: Tne oley (collolds). Dssesses tenevior characteristics of silt
13 C , Variable Clay, - Graded from sand to fine clay (colloids).

Possesses behavior characteristics of clay.
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D. PERMEABILITY. - Table No, 2, shown below, indicetes the ronge

limits of permembility for each class of overburden materials. Theoe
valuos were determined from laboratory tecste of both undisturbed and
disturbed samplos. Tho tuble hes its principal usc in scrving s noguilde
for evcluating relative pormeabilitics of theso wntorlcls.

T:BLE NO. 2

-

General Type: Class Coefficient of Permeability

: : % x 10-1; om./sec.  : &k x 10-L ft./min.
Uniform : 2 : 120 to 4400 ‘ : 2L0 to 800

: 4 : 20 to 120 : LO to 240

: b : 5 to 20 : 10 to L0

: & s 1 to o : 2 o 10

:10 or 1GC ¢.1 te 1 : 0.2 %o 2

112 or 1ZC Less than 0,1 : Lesgs than C.2
Variabtle : 1 : greater than 1000 : greater than 2000

1 3 : 200 to 1000 : Loo to 2000

: 5 : 50 to 200 : 100 to 1,00

: 7 : 15 te 50O : 30 to 100

: 9 : 3 to 15 : 6 to 30

¢ 11 : 0.2 to 3 : Cot to g

:1%3 or I3C : Less then 0.2 : Less than O.L

Ee SHEAR AND COHESION., - Investigations in the field and laboratory

have been directed toward obtaining informetion ~n the shearing resistance
of foundation and borrow pit materials.
Numerous shear tests using the Constant 3train Method have been

performed on materials intended for the pervious and impervious sections
of the ombankment. Valucs of ﬁ ranged from %2° 00' to 36° 00', These
tests were performod on materials screened through the 10 mesh sieve, the
results of which arc shown on Plate Mo. 13.

Fa COMPACTION. - Many compaction tests buscd on the Proctor analysis
procedurc were porformed in the labortetory on moterials intended for per-

vious and imporvious cmbankment construction. The result of these tests
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for each type of embankment material are tabulated below:
TABLE NO, 3

COMPACTION TESTS

: PERVIOUS : IMPERVIOUS
Dry Compe Wte #/cu.ft. : 111.0 1104
Optimum Moisture Content V4% : 17.9%
Minimum Void Retio : 0.552 : 0,571

Ge COMFRESSIBILITY. The nature of the earth materials in the

foundation of the dike indicates that there will be but little settlement
and nc lateral displacement.

H,  OTHER TESTS. - Numerous other tests of less importance included
Atterberg limits, extraction for solubility, and specific gravity.

J. BORRCY AREAS. - Three horrow areas are proposed as shown on

Plate No. 10, entitled "Borrow Areas.” The principal source of impervious
materials is Borrow Area "E" located in a thiekly wooded section approxi~
mately L-1/2 miles eest of the center of operations, The formetion is
composed of compact, mixed moterials graded from gravel and cearse sand
to fine silt, chiefly Classes 9, 11 and 1%,

The natural water c¢ontent is only sligihtly above that necessary
for maxirum compac.ion.. WNo trouble should be experienced in placing this
materinl, The quantity availeble is in excess of thet required for
construetion,

Unler fuvorsble conditions, Borrow frec 'C" may bhe used as a
source of impervicus meterials, It is located approxinately lal/E miles
north of the center of operations near the mouth of the Podunk River,

The quantity available is in excess of that required for construction,
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This aree is only slightly above river level, and at tires of high water
ig flooded. Due to the impervious nature of the material (largely
Classes B and 10), the water content remains high for some time after
the flood waters reccde, ard trouble would be experienced in obtaining
proper compaction, For this recason, use of those materials may be
prohibited at certain times.

Borrow Areas "A;", "ao", and ".z", located in the bed of the
Connecticut River adjacent to thc dite arc the available sources of
matcrials for pervious ermbanimment construetion. These river sodimoents
are composced of coarsc to fing sond, Clusaué 2 wnd lj, interstratified with
beds of mixcd materials pruded fron gravel to fine sond and coarse silt,
chiefly Class 5, They occur to a depth of from [ feet to 15 feet below
river bottom. The quantity availoble is far in excess of that required
for construction, Cross sections of these areas ure shovm on Plate No. G,
entitled "River Cross Sectiomns.”

amounts of meterials avallable and their suitability are
summarized in Table No, /e Crain-size curves of typical materials in

Areas A, C and L are shown on Plate No. 1l.
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TALBLE NO. 4

RORROT MATERTAIS AVA

Borrow: Occurrence:Volume

Ares

:ivailable

.
H

Yolume
:Tequired

Tash Date

“ndiertine Suttavility

Irtended:Tlass f -

Lo

sC H

cetion -

e

.ater

-
H

3
Tatvral:opti-wn:Perneat: 11Ty
+ =ater

Coef.

.

yoical

m
i

‘rain-stze

: I CU. yG5.:CUGe Y5, : :2nrhent Comtont:k x 10-° cm./sxh:Listrihut*on
Al i Variss 21,000,004+ : 303,00C:Tervious: Classes : Unfer : :
Y between ¢ : isection : 2 and 4,: Yater : %ons : 150 - 400 : vee Flate
B 10.5 ft. amk : : of dike: some 5 : : : Yo.
£33 :0<15 fE. H : : : : :
i : 0-4 ft, :140,000: : 116,000 :Impervi-: Classes : : : :

: : : ous : 8 eand 10: 38%4 o+ 208 -« @ 0.1 - 1.0 : See Plate

: :section : : 229 . : Yoo

: : : :of dike : s : : :
E : At least :170,000+ :3116,000%:Imwervi-: Classes : : : :

: 0=6 ft. : : OUS : 2, 11 s 14%+ ¢ 12%4+ ¢ 0,01 = 0,1 : See Flate

: : ; : section: ard 13 : H : No.

: : : : of dike: : : :

*Ailternate

to Area C
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VI, ;ESIGN CRITERIA

General design oriteria for the East Hartford Dike include
safety, stability and reduction of seepage. Statements of various stability
and saefety requirement conditions to which the dike will be subjucted and
its ability to resist thesc conditions are made in Sections IV, VII, VIII,
end IX, thus demonstrating that the dike meets the following specific
design criterias
(1) The crest of the dike is at such a grude that there is no
denger of overtopping when the design flood occurs. {Sce Parapreph 1V,4).
(2) The frecboard is sufficient to greetly reduce the danger of
overtopping by waves. (See Paragraph IV B)e

(3) The slopes of the dike are such that, with the materials used
in construction, they will be stable under all conditions. (See Paregraphs
VII A and IX E).

(4L} The line of saturation is well within the land-side too, {Sece
Paragreghs VII B and IX F).

(5) ‘“wuter which passes through and under the dike will, when 1t
comes to the surface, have a velocity so small that it is incapable of
moving eny of the muterial of which the dike or its foundation is camposed.
(See Paragraphs VII B, IX F and IX H 1).

(6) There is no possibility for the free passage of watcr from the
riversidc to the land-side face., (Sec PoragraphsVIII B 3 and IX J).

(7) Yo meterial scluble in wetcr is used in any purt of the dike.
(See Paregraph V H).

(8) The foundetion is sufficiently stable %o resist undue stresses
ceused by the embankment load, (See Parasraphs II B 1, IX H).

(9) Seepage through the dike and its foundation will be reduced to

a total quentity well within economic pumping limitations.
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VIii. GENEEAL DESIGN

Ao  STABTLITY OF DIKE. - The design of the embenkment in general

is based on standard sections adopted by the Providence District and found
to be particularly suitable for tlis Connecticut River Lrea. The

standord sections were adopted after considerzble stability analysis
determined that they were stable under the worst possible conditlions

of sudden drawdown of river, lubricution of soil particlcs in the river-
side slope and inapprociable cohesion botween the particles. (See Section
IX, Paragraph E). Typical cross sections of the dike us designed are
shown on Plates Noce 15, 16 wnd 17. (Sce Section VI).

Re PERCOLATION THROUGH DIVE AWD FCOUNDATIONS. - Some scepege will

oceur through the dike, but owing to the marked differcnce in permeability
between the impervious blenket on the riverside and the free draining
pervious body of the dike, the line of saturation will he well within the
land side toe, and any seepage flow will pass harmlessly into the toe-
trench drain. The sbove deductions serve to satisfy design eriteria
numbers L} and 5, as mentioncd in Section VI. The dike will be founded
entirely on soil. (See Geolopic Section, rlate Wo, 8). Throughout most
of the length of the dike, there exists at the surface a layer of
impervious materials, Clesses 6 and 8. At certain points where tho layer
is thin, or absent, the out off is teken ccre of by steel shoet piling.
The quantity of seepage is expected te be quite small. The roek-fill toe

drain end drainage system zre adequate to carry awny the seepage.
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VIII. FYDRAULIC DESIGH

A, DESIGN GRADE AND FREEBOARD. - The elevations o which the dike

and wall have been designed were based on the greatest predicted f1ood,
as modified by the Comprehensive Plun of twenty reserveirs, nlug o decign
freeboard of approximately 5 fect for embankments and 3 feet for conerelo
walls, as recommended by the Board of Rivers and Hurbors.

The following table lists the adoptcd gredes for the tepo of
the dikes. Grades are ctroight lines between the stetions shown, Thesc
grades apply to all of the dikes included in the uitimate dike protection

for BEast Hartford.

(See Table on following page)
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Loecation
High ground near Green Terrace
" " M. of R,R. Bridge
" " S. " " "
(intermediate)
High ground N¥. of Conn. Blvd,
" " S. " " n
(intermediate)
(intermediate)
£t M. of bulk oil terminal
" S - " ] ! "
(intermedisto)}
Bend in dike at Conn. River
it swole, West of WMain Strect
wall, %West of Wain St. Bridge
" East "™ mo© "

Along Hackonum River, East of
Main Stroct

High ground near interseotion
of Brewer Lane and Saunders
Streect

TABLE NO. 5

DESIGY GR.LDES

A o — ——

Keport

Tew

Dike Type Station Gtutlon

Earth

L

Concrete

"

Errth

n

Concrate

]

Barth
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30+00
Li5+00
57400
61+50
7C+QC
T5+20
T5+ 0
79+50
TO+LO

O5+Q0

0+C0
OB+00
O8+00
113+C0
129450
130470
149+20
L+70
iy 70
1L,8+90
153+70

170+0C

marth
_G_r‘:;de

Conerete
Grode

L1y
12,1
0 W7
10,6

o3
9.1

23,1

%l

2,1

71 ol

5743

571

37el



Be DRAINAGE SYSTEMS

1. Sewers

fe General. - Provision has been made tc eollect the

scopa0 pussing through and under the dike togovher with loeal runof{f

and discherge it buck into the river by grovity ordinarily and by mecans

of pumping stations during flood poriods, The seepnge 1is goncentreted

in the toe drains on the landside of the dike. The toe drains are inter-
cepted at intervals by short lengths of perforated tile pipe which are
cormected by laterals to a cormmon collector drain loceted outside the toe
of the dike. The collector drains empty into two outfalls, one at Cherry
Strect, the cther at Fitkin Street which in turn discharge into the
Connecticut River. The plans provide for future pumping siotions at these
outfalls,

b, Amount of flow, - Computations werc made to determine

the probable amourt of secpage under and through the dike snd the locel
runoff that could be expected. Theseo quantitics worc incrensed materially
in order to provide adeguatc factors of salcty and for other locol runoff
connections in the futurc, Vhere the dike intercepts concentrated natural
surface drainage, catch basins are provided. It is anticipated that water
from other low places adjacent to the dilke will find its way into the
drainapge system through the toe drains. Existinm storm and sanitary sewers
are intercepted by the collector driinse The sewers have sulticient
capacities to tuke care of storm runoff, sanitery flow and seepage.

Cs Collector drains. - The colleetor driins, of tile and

concrete pipe, run parallel to the lendside toe of the dike between the

dike and the right of way line. Comparative cstimates weru mude to
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investigate the practicability of placing the trench for the collector
drain under the toe trench and using rock for backfills The greater
costs and doubtful benefits caused this method to be abandoned. The Tovm
of Eest Hartford will contribute the costs of intercepting their storm
sewers and the proportionate part of the druinage system due to such
interception,

?.  Future pumping stations.

He EEEEEEE. - The druinago ares encloscd by the complated
dikes is divided into threc constitucnt drainwge arcnss, ouch requiring

a4 pumping statioh. These pumping stations arc to scrve a twe-fold purposc.
With the completion of thc ultimate plan for flood prolcction of Ecst
Hartford, spocial mcauns will be necessary to dispose of oll wtoer and
sewapge collected within the diked ares including scepase. At normal river
level the discharge can be made by crevity flow but in times of flood

it will be necessary to pump sgainsi the hirh woter, 1t is not proposed
to construct the pumping stations in this portion of the projcct. It was
necessary to choose a site and establish the cnpacity o tlie Cherry nuc
Pitkin Strect stations to design the by-pasuce which wili take cuare of

the discharges by gravity flow until such tine as the puwsp stuticns will
be built. Thc Town has now under c¢onsiderction a schere whorcby o

ecntral works locoted within the proposcd ultirote dilked aren ot the

south end of the swalc would provide trectrent for wll smnitory sowepge
from Bast Hartford. Towm offieciuls cre of the opinion that sucl a plan

will be adopted in the ncar future,

be Secloetion of sites. = In leying ouvt the oreral scheme

for tho flood protoction of Eost Hurtford three pumping stotions were
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deocmod necessary considering the topographic features in the areas
invelveds In the study for locating the pump covering the area between
the railroad and the Connecticut Boulevard the reasons for choosing the
site were economy in the draineage sy stem and lack of spuce for o better
sitc for the pump., In the study of the area south of the Connecticut
Boulevard and west of the swnle, wmrious sites for the second pump were
considered. Influencing the choice of the Pitkin Street site were
practicability of grades in the drainape systems flowing to this site and
mainly the added factor of safety secured by placing the cutfall through
the concrete flood wall and the sheet pile cut-off, The site for a third
pumping station has tentatively been selected at the south end of the
"swale" and is a future cmsideration, At present the design of the three
pumping stations has not progressed beyond the preliminary stage.

Ce Capacity.

(1) Cherry Street pumping station. - This station has

tributary to it an nrea of 35 acres. 4s in the case of the Pitkin Strect
station, the pumps will be required to handle the storm runoff, the
sanitary sewage from the oxisting sewer systom, and the seepage through
the dikes A study of the presunt sower system has been mode, and the offeet
of future development upon the druinage problem in this srea has been
investigated,

The proscnt storm water drains as instoalled by the Town of East
Hortford arc adequate under cxisting conditions, and acecording to local
authoritiesa will not heve to be c¢nlargud to meot future development,
Sanitary scwers have ample capacity to scerve areas tributary thercto for
prescnt and future conditions. The meximum carrying mpacity of both storm

end sanitary sewers is 7.l c.f.s. Drains being installed for the purpose
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of carrying seepage from the dike and surface drainege from miscellanecus
{solated areas have a maximum cerrying capacity of 21.0 cefes. Installed
pumps will have a minimum capacity of 30 c.f.s5. divided between two units
capable of delivering this discharge under a head of 26 feet, the maximum
head against which it will be necessary to pump.

This capacity equals a run-off of 0.85 inches per hour, which
is not considered excessive for such & small area, as there will slso be
dike seepage to be pumped.

(2) Pitkin Street pumping station. - The pumps instullsd

at this station will be required to handle the storm drainage from $7 ucres,
the sanitary sewage from the existing sewer system, and the scepage
through the dike., In the detcrmination of the inflow to be expected at
this staticn, a study of existing drainage systums was made. Censiderstion
wes given to future development of theo area with its effect upon the run-
off characteristics. Additional arcas, not now scrved by sower systems,
but isolated upon completion of dike, wore included as tributary to the
pumping station,

The present storm wetor drains ws muintained by the Town of
East Hartford are adoquato under oxisting conditions, ond sccording to
loecal authorities will not have to be enlorged to mcet future dovelomment.
Sanitary scwers have omple capacity to serve arcas tributary thercto for
present and future conditions. Tho maximum carrying cepacity of both
storm and sanitary scwers is 2G40 c.f.s. Drains being installed for thu
purpese of enrrying scopage from tho dike and surfuce droinege from

miscellancous isclated areas have & maximum currying cupacity of 13 cefes.



Installed pumps will have s minimum capacity of L5 c.f.s., divided between
two units capable of delivering this discharge under o hcad of 26 feet,
tho meximum hecd against which it will be nocessary to pump.

This capacity equals a run~-cff rate of 0.8 inches per hour,
which is not considered excessive for such s small arca ns dike seepege
mist alsc be pumped,

(3) ilain pumping station. - Studies to determine

the pump capacities at this site are incomplete. The site hos not been

chosen, except that it will bo «t the south end of the swale, and ad-

ditional field work will be necessory to permit en investigaticn of an-

ticipated flow of sewmge and storn woter and cvoilable storage capacity.
3 Outfalls,

Oe Goncrals - It was considered desircble to consgtruct

s few conduits through or under the dike ms praocticable so as to reducc

to n minimum the danger of failure through pining. After consideration
of overy nliernctive offering reesonnble merit, twe outfrnlle werc desizned
consicting of cast iren pipes prssing under the dike. Existing outfalls
and various small scwer lines will be discombinued ns montionod in
Paragraph IX J.

b. Cherry Stroct. - Unon cenplotion of o study of

droincge problems between the rallroed snd Connceticut Beuloverd, it was
found thut the most proeticable loeation for en outfall wms ot tho

Cherry Street site., Provisions were nade to interecent the nxisting storm
and sanitary svetems belonging to the Tovm, and divert them into the
proposcd systeom ncar the intergoetion of Cherry and Villagoe Strects.

The sizc of pipes and gredes ostablished cre such thet the moximum pessible

flow, including rainfoll ond sewage can be discharged by gravity to the
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pump site. During low stages in the rivor, the sowors hove gravity flow
into the river. At flood stege pumping will be necessary. FProvisions

have been mede in the system for the installation of =& pumping station

at this site when the dike system is complete. £ flap valve at the outlet
and a gate valve at the landside toe of the dike have been provided to
prevent backwater flow at flood stages. A low hesad sluice pgote is

provided at the future pumping station site to prevent gravity flow through
the future pumps., A bronze trimmed gate valve will be installed in such

a location as to direct the pump discharge inmtoc the outfall conduits

and thence into the river, A1l valves arc enclosed in suitable concrete
chumbers. The outfall conduit passing under the dike has been given the
same degree of consideration usuclly accorded a reservoir outlet through

a dems The pipe, of oast iron, Class C, Amcricon oter orks Associntion,
is considercd ndeguate to withstend the cmbankmmt loads without collapsc.
The trench is oxcavated in originul fourdution moterizls. L4 concrete cradle
extending throughout the length of the cust iron pipe is provided to ovenly
distribute thc foundation ronction and also te fill the covity under the
pipc which is difficult te eliminutc by ordinnry brielzfill methods. Scep
rings arc provided as an added factor of safety cgainst piping. The
conduit passcs through tho shcot pile cut-off cnd is Jjoined to it by a
conervto ring. Scc Plate No. 22, Attontion is invited %o o roport of

the partial failurc of the Table Rock Cove Dom, and also to recommendations
rogarding conduits possing through carth dems, by Jocl De Justing in "Earth
Dem Projocts, " poges Iy and 166,

Ce Pitkin Strccte - The outfall oanduilt, valves and

provision for futurc pumps, cte., ot Pitkin Stroct arc similor to thosc

at Cherry Strect, the main diffcrence being that the gote valve for
omergeney use is in o chambor constructed integrally with the conercte

flood wnll instcad of at tho landside too of tho dikes.
- 2% -
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IX, EwBAMKUENT AND FOUNDATION TREATHENT

Ao MATERIALS AVATILABLE, = The materiels aval lable for embankment

sonstruction and their suitebility have beon discussed in detall in
Ssction V, Paragraph Je

Be ROOHOIY OF COUSTRUCTION, =~ Borrow araoa investigation and con-

struction costs based on dike work donc by this Districet in the vieinivy
of Fast Hortford indiecates that porvieus borrow material cen be olteined
most economically by drcdging from the rivers Factors contributing to
the selection of dredged borrow naterisl ore notcd belows

ls The source of horrow neterinl Tor the pervious enbanknent
is located conveniently in the bod of the Comnecticut River adjacent to
the dike,

2, Ample woter is available for sluicing onurations,

%e fator content of the matorial does not aifact the cone-
tinuity of operations as would bo the cuse with rolled material from
dry borrow pits,

li, All motorinls sluicod arc used to the best advontoage,

5 There is insufficient volume oif borrow materinl for
rolled pervious cmbankment within reasonable accossa

6, The matorials from the river bed will hove o more favor-
able coofficicnt of permcability, thus rendering the dike safers

Tho pervious materials dredged from the river bed {Dorrow

Arca A) 1may be disposcd of on shorc in one ol two wayse Onc mothed
includos disposal of dredged matericls in stockepilcs from which pervious mo-

torials will be obtnined and placed in the ambonkmont by rolled 111 nwthods,



The alternetive method includes pumping of dredged materials diresctly

to the dike, raising the embankuent in 12-inch layers, allowing the fill
to drain and then suitably compacting the layer. In this method, ex-
cessz wator and fines will bo wasted over o wasteway, and deposition of
materials will be controlled by baffles, Bids will be obtained by
plocing the materials by eithor method and the most economicnl metiod
uscede

v,  DIMENSIONS AD DESCRIPT!IOLS, = Scctions of the embankment os

designed cre shown on Plates Noss 15, 16 and 17 The eclevation of the
Connccticut River bed varios from 7lovation 840 to Elevation 22,0 along
the dikc ~linemente Tho top of dike grode varies from Zlevation 0.7
to Hlevation 3941. The side slopes are 1 on 3 with hoth slopes spot
scdded =nd scoded oxcept whore the rivereidc slope is riprappeds  Tho
cut-olff trench will bo earried %o depths varying from L to 20 fect
denonding on materinl found upon cxeavation. Variations in tronches
nocoessary Tor the different depths havo beon detniled on Plate Fo. 17.
The too Arain varics in depth from 2 o & foot as shovm on Platc MNoe 17
Trom Stetion 99 + L0 to the railroad eombankment o tomporory plug of
random £ill material is to be placed to provent the river from flowing
botweon the dike and the ratlroad mmbanianont, during high woter, -nd
consing dameging scoure The top nlovation of this plug will be slightly
above th- »rosent railrocd smbanbaent so that evertooning will not occur
vatil ths clovation of the wator on both sides is approxiratoly oqualizode
This plug will bo romoved prior to tho construction of the future cx-

tonsion of the dilko,



D HEIGHT AJD TOP /IDTH OF DILE, = Tho height off the dilre hes

boon detormincd ns statod in Paragroph IV e The troatment of who

sido slop:s ond the top width of 10 foet aru desinod to offcctively
protoct the dike from domago by spray or wave actions Thosc detoriing-
tions satisfy Critcrion 1 of Soction VI

7.  STABILITY OF SLOPZS., = The dssign of the ombonlment is boscd

on oxpericnce and comperison with cxisting diltos and demse %ho flot
slopcs, compaction of ombankment and surfacc protection in conjunetion
with o rock filled tec drain at tho lendsido too all centributed to
the stability of the slopose Those dotormin~tions satisly Criturion 2
of Scetion VI

1, Riprap Slope Protcetion. - Jigh voloeity flows in tho

river wado it ncecssary to provido riprap nrotoetion for the slopos of
the dike to provent crosion. A study of the flows in the river, with
nllowance mede for the now conditions and rosulting higher velociticsy
indiented thut the riprop was required in some placas and could snfloly
be omitted in othur placess Seo Plate No. 1, o proteetion for the
river banks was considercd nocossary cxcopt at the location of the con-
erotc wall and other points of minor importanccs The riprop will bo
hond-placed to a thiclmess of 12 inches and will rest on o é6-inch bed
of grovel which is dosigned to preovent undoreutting of tha rioruap.

2, Conercte Crib Tolle = Hoar Station 117 + 00 o sitvuotion

doveloped whore o considerable saving to ths Tovm of Rast Ihrtford
ecould bo cffcetud at ~ somovhnt lesser cost to the United Statos by
constructing o low comcrete erib well at tho too of the dikes The pur-

poso of the cribbing is to foreshorten the nomal too and avoid tho



nocessity of removing soveral buildings. A 10=food arcaarny vas provided
in which to construct the scwer outsido the toc of the dikes

Fo  SATURATION LINE, = Considoring tho impervious quality of tho

blenket matorial and its favorable difforcnce in pernmeablility as come
pared with the body of the dike, o very low lino of saturction is toe be
oxpocbeds Sccpage through the foundation will mnot be oxccsslve 0.4ing
to the cut-off or to natural conditions. Tho rock filled too drain
yill hold tho discharge well within the londsids toce Vhere the dike
is fivo foot hizh or greater, tho drains arc providod, Suc Plote io,
17. The drains are sloped so ag 1o Aircet the scopcge flow to the
latoral drains and thence into the collector drnine Scco Scetion VIIX
Paragroph A ls  Sheet pile out-olfs cre provided along two socetions of
the diko as doseribed in Parcgroph IX, He 7Te

The above determinetions sobisfy Criterion 3, li, ond 5, mon-
tioned in Scction VI,

G. ACCESS RAIMPS, - Romps arc provided ot strotogic peints in con-

formity with the nods of tho Town of Eost Hartforde Thosc crossings
arc necossary for firc protection and nccess to lends lying beyond the
dikes, The remps have a grade of 74 end top width of 10 foote The
road surfacing on the river-sido romp is usurlly moendanizod to prevent

arosion by river currcntse

He STABILITY OF FOUNDATION, = Aftor thorough study of tho goologl-
cal invostigations (Scotlon III), svepngoe problems, and the proportions
of the proposed diko, tho foundation for the dilu is considered suf-
ficicntly stable to rosist any unduc strosses coused bv the ombankment

londse This detormination satisfies Criterion O in Scotion Vie
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I, CUT=OFF, -~ The dike is provided throuhout its longth rith o
cut-off, Four generanl types are used depending on subsnrfoce condie
tionse The four types ares: (.} A steel shuet pile membrome with t p
embedded in the impervious part of the dile and the bottonm imperviocus
clay strotum lying at spproximetely elevation minus 20 MeSele (B) A
decp backfilled trench excavated through pervious or doubtful material
and about 5 feot into imnorvious soil, with o maximm depth of about
20 foote (c) A shallow treach, usunlly 5 fect deep, koying the ime
pervious part of the dike infe the imporvious foundetion. This ercavas
tion may anlso be considerod an cxplorstion tronche (&} A herizontel
impervious blankmf ot the river=side toc designoed to roduce scepnfoe
Sce Plates Nose 16 und 1,

ne  Type “iY Cut=offe~ It was found nocessary te uso sheot

piling betweon Stations 110 + 50 and 116 + 50 and botween Stations

142 + 50 and 177 + 00s In the first-montioncd strotch the urvor im-
porvicous stratum of the foundation hos boen removed by erosion or
other cponts oxposing the loyer of Class 2 and 4 sends which 1s opon
to the rivers BDoebtwoeon Stations 12 + B0 and 177 + 00 it was found
nceessary to uso a shoetenile cut-off as the natural blenlet was Pound
to be incdequate or lacking. A she t-vile cut-off was uscd wmder the
concrete walle

be Tiypc "BV Cutwoff, = Lorge gquentitics of £i11 hove bomm

placed on the forcshioro betirecn Stotion 104 mad 135 (Plate To. &)
nccessitating the use, in some pluces, of o doep tronch cuteoff or

shoot pilinge The trench was used where the notural blankst vins Tound

by subsurfoce oxplorations to be of adogunte thiclmosse The butbon of
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tho trench will bo carriod through the fill matorinl rnd sbout & loot
into tho natura} impervious layor, Tho tronch will be backfilled with
imporvious £ill, cxcopt thot whoro the docpest tronches arc used tho
imparvious £il11 is limited to 7 feot in thicknoss in the interests of
geononyy  Sco Plate Nos 17

ce Typs "C" Cut-off, - At cll points where the types Yy,

"p", or "D" cut-offs aro not usod n combination cut-off and cxploration
tronch about 5 foct doep is called fors An exccption to Paragraph be
phove cccurs in the vieinity of Commzeticut Boulecvard where the type "CY
cut-off was usod, The £111l, ot this peint, is indiecoted by bore holes,
and other investigations to consist of roelis, debris, and soils. The
soils form nlmost tho wholo body of the £ill and are of a highly in=
porvious noturce Considering the smell difforentinl in the head, the
groat length of the poth of porcolution, and the impervious nature of
the £111, the type "C" cut-off wms found adcquatcs

de  Type "D' cut-off, - Commoncing ot Station 177 + 00 it wes

found th-t a satisfactorv and economical cut-off could be cbitoincd by

the use of o blanket of imporvious nnterial extonding latorally aboutb

200 foct beyond the river-side toc of the dikece The blanket rongoes in
thickness ‘rom 5 to % foot and follows tho undulating surfacc of the lande
It is antieipated that whon the dikos are comploted o dead wator arca
w7ill occur in this goncral wicinity during timos of flood ond that finc
moterials will be depositoed, thus bringing ebout an incroacingly oilce-
tive blanket cach yoor.

Je REMOVAL OF OLD SHEWFR PIPES, = In thc propoarstion of the founda=

tion for the diko various scwor pipes will be cncountercds Those pipcs



will bo romoved and plugged as shown on Plate Nos 22 ontitled "Cherry

8troot Outfall.”
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¥. STRUCTURAL DESIGH

As GEFIRAL, = The roinforced conercte flood wall at tho bullk
i)

61l borinel was designod to resist o prineipal lead coming fron the
asswicd head of water which is taken as about two foot higher then the
wm11 rnd therefere sonowhet groatcer than the comprchensive plan flocd
stagos The sccondary loading is due to the difforonco in clevotion of
th: ground surface on opposito sides of thoe walle The top of tho well
will be constructcd to olovation 37elt 05 discusscd in Parsgraph VIII Aa
This heipht of vmll provides o frecboard of 3 fest above the rocommended
grode for design fleod, based on tho comprohensive plan of 20 roscrvoirss
To accormodnte o higher river stage resulting from an snticipated modifi-
cotion of the dosiim Tlood the wall wms desipned to withstond o hood of
wator equal te¢ 2 feet above the top of wmll as construeted in accordance
i th instruections fro the Chiof of Tngincerss The wall cculd be roised
by . tomporary broast work at times of an cxtrome nojor flood. Seo
Paragroph ¢ 1. Owing to the possitbility of donnpe by impact froem ico
floos or barges in the river, the latoral support wos placod on the
landside to act prineipally in compression(ns buttrossos). The tondency
of +he structurc to slide neccssitoted o doop lug or koy on the trailing
side of the basce The peculiar condition of tonsion plus bonding ot
tho thront of the lug nade a haunch nceossory ob the base of the stan
(vortical wall)e Shearing blocks wers usod clong the planc betucen
buttrecses an’ base slabs te rosist the tendeney to slide along that
plance The intercction of a tie rod, connceting the base =f the coneroto
woll vrith the top of o timber bullhead, waes investigutede A valvo-

charbor box, locatod on the riverside of the woll, vns desipgned ne on
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intogral nart of the wolle “tho loesl surchorging of ki soil by Bhe o1l
tanks adjncont to the well has been nacloctnad, incstuch as its cetion
jnercascs the stobility of tho strueturc, Lilwwiss, tho rostraiat
offored by the sheet piling to both lateral and verticrl forccs hng bocon
nerlected, its action tending to inerecrso the fretor of safety egainst
overturning nnd slidinge O the lopleddte of the 1wl o saell Mil1 or
bam will ne placed epgainst the well as fire protoctionsy The f1ill on
tho riverside of the wall in protected from crosion by o layer of riprope
The shootepile cut-ofi' ot the ends «f the [lood vell ars conbinusd o
distance up and dovmstronn to climinate the possibility of crosion and
undoreuttings A bullthend door is to be built inte the vall to provide
pedostrion access to the landing from tho plants The plang provide no
ascogs for vohicles to the landinge At any tine o rordiny is fosired,
space 1y be found on the Joreshore Lo join the londing wvith the roap to
the northe With the woll boing so hish it was deonel advisble o treat
the riwverside foace architecturally, This orrenentrtion is in heovy 1o
licf and will be visiblo at o distenec sspecially be river tralfic wlidcel
is largely pleasurc crofte

Be SPRCIVIC.TINHS FOR STRUCTUR..L DUSIGW

1, Gencrnle - Tl structural dosipn of the floodwoll has
been cxcouted, in genoral, in accordance with stoandard procticce The
spoeificntions which follow cover the conditions affecting the dosipn for
stobility anl for roinforced concrctoe

Py Umit Joirhtse = Tho folloving unit weights for naterinls

wrerc asswicd in the design of the structuros
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‘intor 6245 pouwnds per cubic foot

pry carth 100 n " 1 "
Saturated corth 125 " n n "
Concrabe 150 1" " n it

%, Earth Prossurcse = In computing active carth prossurcs,

cquivalont fluid pressurcs computed by the usc of Rankine's formula woro
uscd, Thuy are o5 follovs:
Sarth, dry, cquivalont liquid loading = 35 pounds per cubic
foote
Earth, saturcted, cquivalent liguid leading = 80 pounds
per cubic foot,
In corputing prssive rosistonces, Runldnets fornula wes

used with the coefficiont of internal friction = 30 deprucse

Le Hydrostotic Uplifts

Rivoersido of Shoet Piling

Oe

#ull hood duc to hood wator,

be Lendside of Sheot Piling

(1,) At lendwnrd tou, full heod duc to teilimbers Sco
Poragraph C le v
(2.) At sheot piling, £ull head duc %o toilwoter plus
onc=half the 'ifforonce betwoen hendwator end teilwaters
(%.) At internedicte points, the uplift is asswied
to ver:r tireetly with the distance from the oo
e Ovorturninge = The resultant of all oxbornal loads, ine
cluding hydrostatic uplift and oxcluding basc prossurc, sholl fall
within ths miaddle third for all leading conditionse
Ge Slidinge = The tounl horizental forees duc to external
1onds shell not excood the resistance availeblo fron frietion and pnssive

rosigtoncos The coefficient of frictlon te be uscd in such conputations
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is 0.1—]—5.
7. Boorings = The totel bearing pressure, oqual to the sun
L= '
of hydrostatic pressurc plus the renaining offeetive basa preosure,
shall not cxceed the maximum allowable hase pressurs of 1,000 pourris per

square foct which was detornined by the District Solls Taboratoryas

3, T¥rost Covers - All feoting basss shell lic at loost I

. e et

foot benoath tho surfacce of the ground to avoid heoving by froct netlons

¢, Path of Crocpe = The poth of orocp eritoria will net

govern as tho sheot plling will be driven into o stratwr of imporvious

natoriols

10, Reinforcing Steols = The steel assurro? te be used is new
billet stecl, intermedicte grade, dofored Larse The offcetive orunse-
secotional aroas arc baken as net, and the werkins stress usad is os
followss

Tension, main stecl = 18,000 pounds pur squaro inche

11, Reinforecd Conerctoe = In peunsral, {ha Cesipn o the roline

forend concroteo was in accordance with She reermtonlations ol the Joint

Corriithor ~nd tho anoricrn Conercte Institutcs Spocifically, the worl:
ing stresses arc oo follars:

ne Ultimato Strongthe = The cllowable worlting olrnosng

in conercte ars based on an average wltiwtoe acrmressive strougth of
7L00 powds per squere inch in 28 doyoe

be Vlorurc, = Extrenio fiber stress in cormrossion = 300

pounds per gouarc inche Fibor stross in becring = 500 powids per Sanarc
inche Ko allow-nen is made for the bonefieial action of conersto in

Lonzione
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“iithout speeial anchorage = 60 pounds por squaro inch
Tith speeial anchoragoe =90 " " " "

ds Bond,

— et

Without spoeinl mnchorage = 100 pouwnds per square inch
With spocial anchorage = 200 " " " "

Ce HMribolmente.

Miniram erbeduent to develop beoad = LO diaucters

fo Ratio of ifoduli of Elasticity.

Bs/fe = n = 12

e Protcetive Concreote Covoringe

Tn lover face of @ well base slab = | inches
In %op face, ston, cowntorforts and valve chomber = 3 "

he Tarneraturs Stocl,

Minimum steool in any wxpescd face 1s 5/8"'% bars spacod
one foot oh contorss

12, ‘ircught Irone - The allowable working streoss of wrought

iron is btaken eos
Tension (intermittort use) = 16,000 pounds per squarc inche

13, Structurcl Stocl, = The design of gtoel structures has

boen poverned by the "Standard Specificctions for Steol Censtruction", of
the Arerican Instituto of Steol Constructicna

Ce BASIC ASSUMPTIONS CR DESIGH

1, Locdingse = The assumed wmtor clevetion is 39u} foots
The average clevetion of the too drein as uscd in the conpubtations is
2,0 fcot above top of bose slabe  The clovation »f the coarth i1l varios

with the stationing along the rivers, Only onc casc for stobility of the
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structure nocds to be considorod, that of maximum flood stage in the

rivor, os the sccondary loading duc to differcncos in carth clevotion

13 negligible in comporisona

2, Structural Actione = The structurc is assuncd to act

as o counterfort wall, rosisting lateral foreces in both dircetionse The
rostroint of the sheoeot plling is reglcctods

e ull Starme =~ The ston ig desimeoed Lo carry the 7l crcn=-
v "

P

tinl lond due to wabor prossurc ond earth prossurc by bean action to the
counterfortss The offoct of continuity and restraint is reprosented by
an arbitrary increocse of the naxinmm nornent to wLE/lO. Tdentical steel

L]

is plnced in both foces te conforn b ~ccented nractice, and this stecl

is assumed o corry the minor loods,

r

e TNasc Slobe

ne Londsides = The load is assumed to bo carricd by

boan action to the countorforts. The bemns are assuned fixed at the
P

counterlorts, rrl the naxirm nonont 1s wL”/iE. Identical stecl is

placed in bath acose

be Rivarsidce =~ Tho critical scction of the throot

N

across the lug is designed to rosist tounsion and bending, In addition
to the carth progsurocs and welghts, the Triction is asswied listributed
uifornly (verticclly) over tho lug (Tentative Standards of Design of Koys

by Office of Chicf of Engincors)s

Ge Countorfortse = The countorforts cre dosignod to rosist

v

the conprossioncl, tengionnl, and shearirg loreos induccd by the slabse
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XI. CONSTRUCTICH PROCEDURE.

A.  OSHQUENCE OF OPERATIONS. - Asswming that the contract for the

work will be let on or before May 2G, 1939, snd construction will com-

mence on June 1, it is contempleted thet the work will be completed by

Junc 30, 19L0. The divieions of working seasons being as follows:
"irst constriuction season - Hay 1933 to December 1939,
Second consbruction season - lerch 1940 to July 1940,

First Construction Season. - The work %o be accovpliizhed during

this seeson will be (1) preparation of site; (2) completion of strivping;
{3) completion of all excavation except in the borrow pits; (L) placing
of e portion of the embanlment; (%) driving of all sheet niling; (6)
placing of a portion of the riprapping; (7) eompletion of the outfalls
and drainage systems; and (8) the construction of the concrete flood
well,

Second Construction Season. - As soon ns the wealtler and rivor

conditions permit, the work reguired to comnlete the dikes shall be roe
sumed. All worlk under this contract will be completed during this period.
The proposed time limit of opercaticns is based upon a possible
construction schedule which is tabulsted bLelor,
T4BLE WO, 6
LAST HARTFORD DIFT

STi. 96+00 to 5T+, 170+00
CONSTRUCTION PROGRAN

: : Mo, of :
Ttem : Frem @ To  :Vorking: Suentity : Daily hate
: : Days : o
First Season : : :
Preparation of Site :Junc 1:Sent.1; 60 8. ameres: 0.1% acre
Stripping :July 1:0et, 1: 60 @ 12,300 cu.yds: 205 cu.vds.
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H 110 of

Item . From : To :Working: Cuantity . Daily liate
: Days :
Tirst Scason {Conte): : : : : T ]
Excevation sJunc 1:0ct, 1: 80 : 33,200 cu. yds.: 415 cu.ydss

Embankment (perviouskJuly 1:Dec. 1: 100 :203,000 cu, yds.: 2,050 cusidse

" (impervious):July 1:Dec. 1: 100 : 80,000 cv. yds.: 800 cu.vda,.

Sodding and sceding ;ﬁug. 1:00t, 1: Lo l; acros . 0.1 sere
Sheet piling :July l:Nov. 1: GO 2125,006 sqe it : 1,500 sq.t.
Riprap iAng. lchc. 1; 100 Z ¢, B[00 cu. yde.e: U5 culvds.
Outfalls iJuly 1iSept.1i Lo : - : -
Drainage systems ZJuly 1§Nov. 1; G0 ; - ; -

tonerete flood wall :June 1l:Dec. 1: 120 : 5,000 cu. yds.: L2 cul.yds.

Second Scastn

Embankment {pervious)ipril l:Junc3O: 60 .100,000 cu. vds.: 1,730 cu.rdss.

" (impervious) :fnril liJunc30: 60 : 36,000 cu. vds.: (00 cul.yds.
Sodding end seeding :April lijune’0: 60 . 8 ngres  .: 0.17% sere
LRiprap :March L:Junc 1: 60 @ 3,000 culydse 50 culvdo.

Contract te be let on or before May 20, 1250.
Completion of work: June 50, 1040,

Number of calendar days {or construction: 100,

—. - PR

1

1. Preparction of Site. - The vork involved is (1) clearing;

(2) grubbing; (%) removal of wesonry foundetions and structures. Clunr-
ing consists of bthe rumovel of troes, brusgh and shrubs, and romevel of
buildings under the dike sites Grubbing concists of the removel of stumps,
roots and vegetable growth over the eroo cleared and under theo site of

the dike. Removal of any ccllar foundations, culverts or otiwer =small
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structures will then be accomplished.

2.  Stripping. - ‘hen the site is cleared and grubbed, all un-
desirable material under the dike sito is then removed by stripping.

%,  FExcevetion., - Yhile the site is being cleured, grubbed
and strioped, excavations for the foundation of the concrete flood wall
may be accomplished. Upen completion of the stripming, the toc trenches
may bo execnvated, one for dreins end the obther for exploration and cul-
off. Material from thesc crcavebions may be uscd in the random fill
gection of the embhanlmont,

L. Borrnyr Exeavotion. -~ Rorrov cxecevetion will stort soon

[P

after the toc trenches arc cormmenced, This »ill consist of excevoting
end heuling suitable impervious meterinl for the imnervious portions of
the dike and dredging from the river suitablo pervious matericl for the
dike and rempns. The nervious metorinl may be dredped direetly inte place
or stock-piled before plecing, depomding on the mere econonmical method

as determincd from bid pricus.

5«  Stecl fhoot Piling. -~ The steel sheot piling will be driven

in thosc nortions of the dile ~here it is reouired before plocument of
£i11 is sterted., TUnder the conercic flood 1wll it will ho driven boforc
concrehte is nlaccd.

6. Pmbankment: Construction. - A8 socon as the foundntion and

%oe tronches have been nrepored ond the toe drain constructed, the cmboank-
ment eonstruction will tnlko pleccs  The aabrnkment mey be constructed
entirely by the rolled i1l method or as much of the pervious portion of
the ambankment as racticable constructed by the hydraulic fill method

and the remainder by the rolled £ill methed ot the option of the contract-



ing officcr. The pervious fill will be obtaincd from Borrow Arcas "A1,"
"A2" and "23." The imporvious fill will hbo obtcined {roir Borrow Arcns

mel gnd "E." The rondom £ill will come frem cxeavations on the sitc proe
vided the moterial is suitable. Rock for the hand-pleced rinrap moy do
obtoincd from nearby guarrics. It is cxpreted thot the rock will be ploecd
similtancously with the fill. Usc of modern construetion cguipnort end
gtandard methods of construction erc contomploted throughouts The rolled
£i11 will bo placed by truck or crawler wigons and rollcd by shecpts-Toot,
cylindrienl, or dise rollers, os mny bo roquircd. Pnoumatic hand tompers
will bc uscd in corncrs or neor sbructurcs. As the cmbanlkment is to be
built in two seasons, it will be desirable to construect those portions
thot will present the least tendency to scour and provide the best measure
of proteetion from the flood waters.

T Drainsge System and Outfallse - The construction of the

drasinage systoms should start as scon as praocticable. It will be neces-
sary to build the outfalls Pirst so “hat no delay will be censcd Lo the
construction of the dike proper. Excevatior, pipe loying, end backfill
may be completed before the monholcs end volve chembors are finished.
These systems shall be completed during the {irst construction scasol,

3. FMlood “nll. - Excavetion for the Mood wall will be startod

at the begirming of the first working sccsois 'he construction of the
well and relatecd structures will thon bo started and shall bz finished
by the end of the first wvorking senson.

D siiscocllancous. - The placing of sod and rioprap will keon

pace with the construction of the dilc.

The job will bo cleancd up as s00n 08 practicable.
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B. LARBORATORY +MD FIELLD TESTS DURING CONSTRUCTION. - The Scils

Taboeretory rt Providcnec, Rhode Isltend, and the ficld solls laberatory
ot BEast Hartford, Connueticut, will perferm cortain tosts as noccessary
to investigute nnd rocord the charactoeristics of various types of so0il
used in constructicn.

1, Ficld Leborctory tosts.

&. l'echanicel inalysis and Classiflieation of

* 50ils., ~ e~

sults will indicate the tywe of material placed in the varicus sections
of the cmbanloment, snd will serve as a basic of confirmetion of the
visunl insnection of the materiuals made befcre placement.

b. Determiuntlion of Weter (ontent and Density in Place. -

Results, when comparecd vith results of laboraotory tests performed provious
to the berinning of construction muy be used In estoblishing the most
edventegeous procodures for placement and comnnetion. Prelicinary test
regults have heen obtained for two distinet tomes of materials:

(1) The rclations betwmen vmltcr contont rnd com-
nacted density have been detormincd Ly the Prootor method of
leborutory anelysis for these materinls vhose density and
cohesion are affcebed by vabor content durinr compoaction,

(2) he lowest ond hirhest densities ot which the
s0il could be »leced in the laborotory have been dotorminced
for the froc-draining, cohosionles:t materials. The lowest

density wos obtoined by pouring the seoil into a contuincr,
with o minimm of Tibration, and ne bamning. The highost

density wos obtoinoed by plocing the seil in a standard

Proctor cyrlinder in one inch leyers, ceeh laycr being tamped



vigorously subscquent to plucing.

Oven~dricd material was uscd in both instences.
The results of icld lrboratory tests on semnlas of the first Lyne of
material mey be compered dir.etly with the ontimum wwter content ond
density at that optimum wator contont proviously esteblished by the ¥roc-
tor tost. The coumarison of results of tests on sormles of the sceond
type of materirl with previous tosts may be cxpressed s follows:

P = “0 - ¢ x 100
“o T “100

in vhich P, = degroc of compuetion, %

> = void ratio of weterinsl in cubonlment

op = void ratio of minima leboratory
compaction

s = void ratio ot mawimun leborctory

100 compoeotion

c. Comncetion Charceteristics of Borrow otericls. -

Teote will be performed ot intorvals, folloving uethods cutlined uader
b, to confirm tho results of preliminary tests, and to obtein additionel
dnta os requircd.

2. Soils Laborstery Teshs, = Supnlomentory shorr tndl nor-

Al !

meubility tusts will be performed ot the Soils Loboratery ot Providened,
Rhode Island, for thc nurposce of obleining rdditionn]l informctieon wnd
to confirm resulls ohtained provicus to the bugirming oi construction.

3, Clasces of Materinls. - The crmenlanent will be nde up of

vorious typess of ill:
re orvioun M1l

b, Tapervious fill.
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é¢. Rondom f£ill,

d, Gravel bodding.
¢, Riprop,

£+ Crushcd rocli.

r. Porvious Pill, - Pervious materiel for rolled fill or

hydroulic £i11, at the opticon of the contracting of ficer, will he used
in the construction of the main portion of tho cmbamlment. Ietoricl will
be obtaincd {rom Borrow irees "Al," "a2" and "43." The £ill will be
pleced so thet the escorser portions will be neax the landside part of

the dikce I hydraulice 7111 is transported dircet to dike, speeinl
procautions will be taken to provent an cxeess of fincs from going into
the ombanlcaent. The £ill 'rill be periodieally tested to inmsurc that the
proper distribution and compaetion of metcricls arc obtained.

b. Imporvious ¥ill. - Fill for the impervious portion

of the cnbrnlment end for the blanket will be obtained from Borrow Arcas
et oend "EY,  Teosts will bo medo ot {requont intervals to sceure and
maintain the maxinwn dereity of matcrial.

c. Random Fill, - Suitable matceriels 1ill Lo obtoined
from excavetions on the sits,  Thosce {11ls will be placed inside of end
adjacent to the impervious portion of the dike, “hore the nabure of the

metorial will least cffcet the stobility of the scetion.

d, Grovel Beddinge = The gravel bedding for the hond-

placed riprop cnd rock filled toc drain will bo obteincd from ncarby
conriercicl sourcos whore it will bo scrocncd. Wo rigid laboratory
tosts will be rcouircd for this class of maborial in general, as visunl

inspeoction is considorcd sufficiont.
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¢. Hond-placed Riprape. - Tho honde=placed riprap is plioced

on the rivorside of the cmbankment. Rock mey be obhnined from neorby
gquarrics.

f. Crushcd Fock., - Crushcd rock is plococd ir the rock

it

filled toc drain, It may be obiaincd from ncorby corercreinl sourceo.

C. PLACIMELT OF WATERIALS. -

1, fcthod of Plreinge - The foundation vill be grutbed,

stripped, and plowed in preparaticn for placing the fill. The cut-oft
trench will be excaveted and filled with imwervious naterial placed and
compacted in layers. The toe drain +rill be excavebed and filled with
gravel end crushed rock. The outfalls will be excavated, pipes laid,

and backfilled. Fxcept where the pervious portion is pleced hydranliéally
+the pervious, random, and impervious materianl will he brouvght up to-
gether and rolled in layers.

8. Hetting, - Vhen meterial is pleced in the dike it will
he wetted to the proper depgree so thet maxirom coupaetion will be obtnined.
Should the fill be too wet it will be sproed in thin luyers und be nerimit-~
tod to dry until the proper moisture contoen® is obtuincd, FiLll in place
in the embankment thet hns becone dry end crceked will be loosencd and
dempened before the succoeding materinl is sproad,

b. Sprending. - fhe materisls nlaced in the rolled emboni-
mert will be "bull-dozed" or otherwine sprecd in the regquired layers.
Grading of »atcrial obtained from two or move horrow arcas will bo ne-
complished during the spronding. If the preceding loyor of £ill has

beoeone too hard or sncoth to insurc proper bond, it wil® be looscrned
prep »

by horrowing beforc the succoeding F£ill is plicod.
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Cs Compacting. - Yhon the moilsturc content and condition
of thc spread moteriel is determined to be correet it will be rolled by
suiteblc rollors such as a shoopts=-foot temper type for the impervious
£i1l end o plain eylindricel or dise roller for the pervious fill, The
rollers will be pulled by & crawler-type trector which will supplenent

the rollcrs in coanaeting the materinl,

d. Stoclk-piling, - Except whore pervious motoricl is

placed dgircetly in the dike, it will bo stock-piled and alloved to drain
boforc boing pleced in the dike cnd rolled.

cs Hydreulic Ploeing of Fill, -~ Ag an zlterncte to stoelk-

niling and rchendling, the matericle for the pervious portion of the dike
moy be dredged direetly into place, Muterial thus droedgod into place
vill be placed in layers cpproximetcly 1 foot thick end compucteds The
pervious portions will be constructod by hydreulic plocoment to tho groat-
cst height that is foasible, snd then comploted by dry nethodse

D FIELD CONTROL DURING COWSTRUCTION,

1. TFicld Control Noccssary. = Closc control of the material

placed in the cmbonkment will be meintaineds Tt 1will be frequently tested
to detormine its suitebility for the purpesc intended snd that the do-
sircd rosults oro buing obteined, It will be requircd that vhe cqulp-
ment used in the construction of the asbankment be nalatained in good
operating condition at all times.

a.  mcthod of Testing. = Ewbanlmont matoriels will be

—

sompled end tested at frequent intervels both boforc and after plaocing.
The standerd nothods of testing will be cployed in clessifying the
metorials, and determining wator contont of rollcd fill, compacted

woights and compaction characteristics. Thesc tests will be conducted

- L8 -



by thce ficld laboratory,

Ee CONCRETE CONSTRUCTION.

1. Laborctory Controls = Materials uscd in the moking of

conercte will be tosted ot tho Contral Concrcte Tosting Leborotory, test
Point, Wow York. Tests made will include the suitability of the uggroe-
gotc nnd the conpressive strength of concretes, The work of this labor-
atory will be suprnlomentcd by o small fiold leboretory scot up et the site.
The field laboratory will be used principoally to control the guelity of
concrcie during construction, Facilitics will be cveilable for grading
the aggrogetes, designing nixces, making of siurm tests, and for casting
and curing conercte eylindors for compression strongth tests. Sonmplee

of the nggregatos to be uscd 17ill be subnittced for testing at loast %0
drys in advence of nlacing.

a. Cement, -Cement will be tested by e recognized test-
ing laboratory and results of these terts will be imown before the cementf
is.used. Portland cement of a well=knovm pnd acceptable brend i ll be
required throughout.,

b, Fine Aggregete. - ilatural sand will be used ag fine

agpregate snd may bhe oblained from approved comnercial sources. The
aggregate will bo subjeeted to careful, thorough analysis, including
nagnesium sulphate soundness tests, and tosts mode on mortar spoclimens
for compressive strength.

ce <{oarse fgprenrte. - Tushed jravel or erushed stone of

required sizes obtained from approved commercial sources will be used as
coarse aggrogate, It will consist of herd, tough und durable perticles

froe from edhcrent coating and vegctable metter. Only a small omount of

- L9 -



soft, frieble, thin or elongated particles vill be allowed. The aggre-
gate will be subjectod to freezing oand thawing tosts and to carciul,
thorough analysis, inecluding magnesium sulphate test for soundness.

d., Wator, - The ancunt of water used for cach batech of
concrete will be predeteormined; in genercl, it will be the minimunm
amount necessory Lo produce o plestic mixture of the strength speeificd.
Siump tests will be required in secordance with specifications. Tho
watcr uscd will be frosh, clean and free from injurious amounts of oil,

acid, alkali or organic maltter.

Ce Ficld Control,

a. Storage. - The concrete components will be stored
scparatcly before mixing. The cemont will be stored in e thoroughly
dry, weether-tight ond properly ventilotcd building, with cdequate pro-
visions for prevention of the absorption of wmoisture., The finc and
coarsc aggregetos will be stored in such a mamner that inclusion of
forcign matericl will be avoided.

b, Mixing. - The cxnet proportions of all materiuls in

the concrete will be predotermineds The mixing will be done in approved

B
moechonical mixers of a rototing drum type, with edcquate facilities for
accurate measurcacnt wnd control of coeh of the materinls useds The
siz¢ of botches will be us dirccted. Samples will be token for slwmp
tests and conpressive strength tests., Government inspcctors will ot all
times supcrvise and inspoct the mixing proccdure.

c. Plaeing. - Conerote vill be olccod as soon as possible

aftcr mixing and boforc initial sot hos occurrcds All conercte will

be placcd upon clcon, damp surfaces, Mass conercte will bo pluced mono-
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lithic. Mechaniecal vibrators will bc uscd, and forking or hind-spad-
ing will be requircd adjacent to forms on cxposed foces in order to
insurc smooth, cven surfeces. Locations of vertical nnd horizontol
construction joints ac well ns covtraoction and exprnsion jolits oro
indicoted on the drevdings. The loentions of construction joints ore
tentative only end mey be changed to suit conditions in the field. Be-
fore plecing the conerete, all veinforcing steel will be inspected and
pouring will he supcrvised and dirceted by Government inspeetcrs,
Adequrte precavtions will be feken if conerebe ‘s to be placed in cold
or hot weather.

. STRUCTURAL STEEL CONSTRUCTTOW,

1. Flood i all Bultheod Door. = & 31=6" x 710" door canable

of withstanding the maxinu head of water on the well {23 fect) +will be
provided in the concrete wall et Steotion Up7+306H8.  TL will be con-
structed of structural stecl plate reinforced with horizontal nngles.
The gote will swing from hinzes fastenod to theo unsiresm side of the
gote frame vwhich will be made up of structural angics scourely crbeddod
in the conercte. Swing bolts will be provided on the prte to drew it
tight against the pote freme snd roduce leelope to a nindowm, A5 pro-
teetion egninst demege by flosting iecc and debris, tihu door is ruccssod

g0 rs to be flush vwith the feeo of tho w11,
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XII. SUMHARY OF COSTS
The total construction cost of the Eust Hartford Dike from
Stotion 98+00 to Station 125+50 and from Station 130+70 to Station 170+
00 has beon cstinmnted at 5786,000 ineluding 10 per cent for contingoncics
and 15 per cent for cngincering cnd overhead, This sumrery docs not in-
cludo tho costs of ony pumping strtions nor the dike construction ho-
tcon Obtations 170400 end 186+10. Thesc costs have beoen distributed os

follows:

c.  Embaniment 334,100
b. Conercte footurces 1idy, 600
c. Droinage svshbons 144,900

de 8%tcel sheet niling 158,200
Ge Riprap, hand nlaccd 36,600
. iscollincous 15,600
Qe The cmbanlment itom consists of 211 cxcavation and fill
for the dike with cut-0f?f trenoh and toc drains, gravel bodding, top-
soil, sodding and sceding, bituninous meooden rosd surfocing, concrote
eribbing and romps.
b. The conercic foemturcs consist off nll cxeanvation ond baeks
£ill, concnt, conercte, roinforecing steoel, structurel stecl, copner

wotor stops end alterctions to cxisting bulkheod cnebors invoelved,

e. The dradnegc systens consist of oll cexeovation cnd bacl~

£i11, tile pipe, reinforccd concrotc ninc, cost-iron pipe, gokos, volves,
core of sownge and veter during construetion cnd wll brick mrnholes in
volvoed.

de The shoet viling includesa furnishing, »leeing; and driving

the pilos.



Ce The hand-placced riprop consists of provel boddins, furuiab-

ing and placing thc rock for riprap.

£ Misccllaneous itens include proncrotion of site wigesllaro
13 p b

ous Till and oll othor items not ineluded under tbove Thore o, b, ¢, d,
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APPFNDIX 4 - CONCRETE AND STLEL CORPUT. T3 OHS



WAR DEPARTMENT
U. 5. ENGINEER OFFICE, PROVIDENCE, R. 1.

Subject East _Hart ford— Shell Oil Co-__ Section’A .

Computation ... Sechonal  DIMensSionNs . 4 e
Computed by .. (AL ... ... Checkedby . 4%

Page .

330

4‘ 8 — (.0 -—>—+-3~0-—1 1.5} — o o) 11__

7-5—’—-+—= 5.0 -

[ —
|

37-4

| \
Los
RIWVER SIDE LAMND SIDE
¥ Counterforts
¢ spacina \2-0"cec ¢
thickness 2-0° o
*—
&
]
| N i
l <
1 ]
r /
i
‘?‘ 025 |—-
l WMWQ%
° 0
¥ Y
) /
lz I p Ae— " m
c:_::s‘_o:‘;:? o
1
° '. 1
q.J N
~
¢
r I
- 3.5 *‘I“' 475 — 2475
- 330




WAR DEPARTMENT
U. S. ENGINEER OFFICE, PROVIDENCE, R. L.

Subject -..EQSf{i-..;H_Q.f.i,ff}intd_f,_.ﬁ.[’).e,ll..Q.!J. ,CQ,:...QQ.Q_{_{QD,.
Computation. e laton of  Bulkhead do Wal - ..
Computed by . . (/.. ... Checkedby . AL

“Timber bulkhead %
at prescn’r anchored with dcadmen/
use same +ie rods with anchors i )

W
\"‘
concrete

Ay

=394

Flood Helant
~

PBJ. i
a

+

suol_rm\a|_'.3

a

+

o h M T NN
S ¥ Sk
+ olQ ? 1
= o cn
RS §5
3 6"4‘-
e o &l e
+ -+ |



WAR DEPARTMENT
PROVIDENCE, R. L. Page. .. ...

Subject ... Fast. qu‘H:or‘d Shell Oll CQ - Secﬁm ‘A e

Computedby Cw{é :‘4 Ch.ekedby . Date_ BI70%T
Al t

L
1
4
N3
i

Since +ie rod pull 1s a direct factor n the sfab:hr‘)( of +he
wall | et us come}e s valve first.

Assume ‘H)c htnqc Pom'l’ of +he bUIkhead at the chanpel bottom.

Case X River down

T - i Moments
] + A Ll
9 P, Lxb25x108° = 72,360°
p , 3 )

e, >3 *115° : 187, 580°
‘1* sz cx(Bo-35)x 106> 52,090
“ Total Momenf = yé" |Q7|3?_O = 27 586 ﬁ
]

R 27 .

_L . Tie rod Pu”'—“ ch08é | 5943 #/r'unnmcj foot of wall.

\15

Case 1T Riwer at+ flood.

) R Moments
. | f ]
Ry = ‘}[srfazswis?'-= 334,960 .
R = £x806x ]75° 418,750 _—
Total Momeni“-# 73,7‘10' = |51(93Z ¥
Pe Tie rod Pu“= 15,632 - 8‘!5' #/runnij Foo‘f‘ of wall
178
/ §
Case TL- Rwer receded suddenl/
1 S Moments
N e
\ Ry trée 5x 10- 53 = 72,350
e, Susox 1s® = 267,970°
P, ¢x(0-50)xio8 = 34,730 -
N Tohal Moment = x 230,350 = 38392 " 7
%\
| PE - 38;3%2‘ ¢ # . .
I v Tie rod f)u” P = 2,194 /lunnm‘(j {1 of wall



WAR DEPARTMENT

U. S. ENGINEER OFFICE, PROVIDEN Page ... . ...

abject _EasT Hartferd - Shell O 1onA
zo::putatlon l K_hﬁ Cld +J mé (5 C%al 5 R S
Compauted by _. L//'\J’f(:c'ft cviieeeee ... Checked by ... . J/I/J ~... Date ... :‘].\f’.}_.?. e

\

Since +hc spacing of the tiereds 1n lace s not known
oxé' +he time o esigning, The maximum Qq lowable spacing
tie r‘ods) vsing a conventional hook, wil]l be shown.

Detal calls for |?_ wmuah*l* iran tie rod.
Working stress, W.T, = 16,000/ | Het area= 1307

Force per rod= l6,000x |'30= 20,800 "

Maximum PU” per running foot (PP 3) = z194%/H

1 - 20,800 _ o r £
Maximum allowadl e spacing EALF 9.5 = approx Tel
Check. orn bond --- 36" embedment - double rod )
. .

#

20,800
AT = M#/O" ’ h!
2x 26x 4] f3



WAR DEPARTMENT

U S. ENGINEER OFFICE, PROVIDENCE, R. L. Page. . ...
subsect . East Hartford - shelloil G- Se c:hor) A"
Computation . qudm ........ Case. L. . Rivec }{} flood e
Computed by ... (AT RW Checlnedby j .................. Date .. A= 01737 e
E ws Locai effect o*F
adjacent +anks s
negleci'e.d.
W
<, <.
i |
) vy bR Ny
E [ P ___1 ain
* o Eilq
Cs
e -
<
Up
52%
4 “
v —

| -5

! .lf_\/: sz 588%/+

Effective
Bear‘m% Fressure

3\20#/0'



WAR DEPARTMENT

U. S. ENGINEER OFFICE, PROVIDENCE, R. . Page
subject ... a5T Hgﬁ?ffo"d — Shell. 2!' Co—. Se*'han A
Computation. TtaDIITY . Riwver al Flood
Computed by _. ‘t/'ulﬁj_‘}[ . Checked by .. .. W/f 5,-10‘31
Calcvlations are per hneal oot of wall.
+ indicates an excess, As concrete over earth
Loqd Dimensions Verticals lbe |Herizontals \bs Leve? Moments £ |bs
Horaht sWidth (Wi« ¥ [— t |+ — [— = Am |+ 7% }— ~
cy |29 4x |5 150| G615 475 | 64,500
C, |$*30x>0  %| 25 o 80 900
Cy | 3252330 |50| 16,020 16'5 | 265,490
Cq |4]5%35 1so| Z,490 75| 4360
Cs |5 x4 157475 150 léao 5a8| 8 590
Ce f3x30%23 Y ig| 150 3,525 (82 |156,280
Eg i 7079 o 25| 71,875 4.5 | 35430
Eyf loxig 1100|9105 155 142,030
F S imsalats u{ 00| 2595 2445145, 110
Eps 5.0 %50 12, j00 3)333 30-5 {101,660 ;
Bl 20%225  x [125] 4 '085 2175 | 101,900 '
£l 30x20 125 750 100 7,500
W, 24:4x9-0 b2-5p 13,725 45 | 61,760
U 1 29-4x |5 025 3695 , 075 zy170
U, | 525%35 625 10,335 17-25 178,280 |
U, [gx1470x316 625 14,470 12:0 173,640
TR |seepp 3 895 »25 120
P lixeﬂ-élxa?-ﬂr b2'5 48,510 §-38 | 406,510
Fg |3*150x15°0 % i75 {,970 025 490
R, i3x180x 180 35 5610 | 125 7,090
Pe, 37 10:0% 10°0 X | 45 zgso |-142| 3200
T | Arith 8/ 088 | 18,500 | 50,480 8,815 | 506 410] 362,900
Alaeb 52,588 41,665 1,143,510 |
i ;
1,143,510
e=37- ‘542’5538 =217 4| Third |pont= §x33 =220 |gulTwg=52 ]
52 588 : "y /., | |
p=£v(l*6%) « TEIBB (|4 exSRY L | 15947 |(14.455) 31208 and 72 %0
|
l ! 5 '~




WAR DEPARTMENT
U. 5. ENGINEER OFFICE, PROVIDENCE, R. . Page .

sungect .East Hartford=sShelloil Co — SechonA .

Computation,,,,a.\ld.l_n SRR SO .
Computed by . LJ'lLu\ i .... Choeckedby . Mé& . Date_.. o7} ’),TT,‘:?T!‘

Assume shdlna 4o occur aloma plane Jrhmualﬁ Iu% bottem

Nxso&xxmx\m\\}
[

X
»Q&
X

lzv E.
—_—— ——_—-,,:.-_F...::__r'——-- ——————
Weight of confined earth = 475 x2712% 128 = 16110
Weight of all |oads above earth (pp s) = +52,588
Total loads normal to shear qu'ne 68,A8 # /54
Tota! horizontal forces,less resistances 41,665 ¥ /¢4
Frichon , @ 0 45X 68,698 — 30,214
Force to be carried by excess Pasch [0)75[ #/‘Fi'
ht (4 sin )
Maximum passive resistance = ”—%X T

Assume w= 100 {(on safe sxde)') ;: =130°, =in 4: = 05

whto(145in) _ voox 182 'S _ 48,6007 [£+
Prodany T T es T

i

Excess passive resistance Maxim. pass. —active used

[\

v
48,600 — 7920 = 40,680 "/t
and exceeds that required <\O)75/*/F+\)



WAR DEPARTMENT
U. S. ENGINEXR OFFICE, PROVIDENCE, R. L. Page. .. ..

Subject ___Eas\i;___H.grmf_%grg:__ﬁh__e_IJ_"Os.l._*%b._"S_e__ch_ad_'A,'f_._.____._.__._____...____V...__________,,
Computation ertical. Torces - AN ﬂ.' T B
; . /;r[(/ -

Computedby !l ... .. Checkedby .. _ Date. taldil
5348
RIWER SIDE _AMDSIDE
dboo Landside values on this t//‘ogmam are
\ not exactly correc’.
7845
2348) =iz (2039) (/538)
TTe—— V737

Wclal'n‘s Down

0
trz)
Ef{ect Base Pressure Up

S A A

(2535) et \%@?
3618
(3448)

Checkers corrections are Showrn in ,aorenfbe.ses

3335

ﬁ 3235
RESULTAMTY
140
j\a'so
N _ |
zM%A vl 1 A T 1[ )
9o t 1 J \
Note by checker - 1;0 l je80

The buse pressure dragrom: shown on this Sheel’
hes not ‘Conform exaltly To the one shewn on sheet //
Kesultan! values are Oppmxfmafc*/y Correcl 8




WAR DEPARTMENT

. 8. ENGINEER OFFICE, PROVIDENCE, R. |. - Page . R -
subtect . East Hartford— Shell Ol Go - Section/A"
Computation..R.ﬂ\anﬂCLﬂq_.,,SiQ;eL - Wall and Base ... .
Computed by . Gt . Checked by ... .. JAHBL . Date 3"]“}’7 ,,,,,,,,,,,,,,,,

Assume slabs to act as beams Fixed gt counterforts
Assume maximum moments (a)in wall wl*jo (b)m base wb‘/lz.

)= 088, 5= 18,000 f.= 800 | v= GO¥ | v=200*a

_ Wl W AL M WL M
M= wh 10 &w/l)A5—F.J V'-ﬂz— )'U"-'-b.d y V= Tid
5) ) d
Woﬁu____:_ffh represents distance below top of wa |l
h | pressureWsqft |M---filksld “ | Stce| Area @ |~N--bs| v |
Rwer | Land [DIFf As | 0-1 0z 03 040500 07 0B 01 [0 W AR N
-
5 la3rs| o | 4315 6300 | 45033 S z0q0) 4| 73
10 17500 © 750 | 10,800 [1451056 +| 3750|2593
15 10625 O iodz-f 15,300 \4-5{0-30 —| 5,312.] 35 | 133
|
20 3750|126 | 1249 | 17,990 {145 |094 (245 | 4 |12
! ! -
25 1733:0| 301 1432 | 20,620°|175 1081 11,160 39 | b
E 7
»0 [21330] 593 |1540 | 22,176 {50 {0-33 — h100 |15 |44

Bate ~ 2 represents- distance from ovter edge
oressures ¥/’ i —
X Up Down | Diff

\30i

0 12618 | 1727 | 1880 | 22,560 |20:5|083
5 13297 | 1737 | 1560 | 18,720 (205 {04 lo®
10 | 3000 |zo00 | 1000 |12,000 (205|044 /*” ?.;“5000 23 38;

1S 12650 | znz | 540 | 6480 |206

0 /
z0 1z300 | 20T | 190 | 7,280 205100 a/ ol 950 5 lzz!
| 3 % |
252112 |{2Znz | zero | zero 20.5 000 ! ! ololo!

24 3‘27_700 13 { 55

e




WAR DEPARTMENT
U. S. ENGINEER OFFICE, PROVIDENCE, R. L. Page .

Subject ..... East Hartford- Shellol Go - Section'A ...

Computation Forces acraoss throat

o A L ottty ) A T
Note by checker - Corvected valve of frictional force has nol been carried furlher.
According to standards of 3600
Chief of Engineers Office, ©) 2895
s r‘ead ‘ r;c:‘lrlan 'Force: ovVer Concr + Earth @PP”")
entyce lvg. v tWater Scale
3668 = 6 bbb .
4.75 2088 -
¥ AN
85 Ne
— \
Earth . %é
@ : Frict | |Gdh| [Rass.
@ @@
*A-t-";"j-’ i —— e

2725 Lbblb. |oB0 IO

Passive torces (10,751)‘
1 xPex 18 =10,000 /5t

’ = #—u’
P Po I,HO / 1545 20060
P L= '3'25-/15 Z443 2613 (.S'ee ﬁa/{)
Po = 825
load | Oimensions | Verticals lbs |Horizontals bs | Lever [Moments-D f+ibs
HeightxWidth |+ — & 1 = |- Arm |+ 7N | — F
() [3600x 0 | 21600 30 | (4,800
Fx 705%2°5 © 880 517 4,550
(2) {zog5=8-0 * 16,680 40 | o720
% 640%8-0 . 2,560 | (ag5) | 2b7 6,825
:EE?{M‘ Puli 815 60 4890
(3) (240 x5 2,600 075 2,700
Lx 5015 /1o 1o 1o
1545% 615 10,430 488 50,890
3% 455%6T5 | 535 60 3215
(4) |6bbex 475 © 31,660 | 238 75,360
(s} Vro0x 4715 © 3325| 238 7,110
(S ¥2B0x 4TS 300 | 158 | 425
¢) |8es» 415 3,920 | 238 | 9,325
3x2B5xATS 75| 158 1 1,070
= |Arith 21,600 | VeS55 | 19,240 | 41,295 1138345 | 167,445
Al qeb Iv= 5045 el 22,075« TMF | 2900

10




WAR DEPARTMENT
U. S. ENGINEER OFFICE, PROVIDENCE, R. I, | Page

Subject EﬂSfHQﬁfOFd*SthOl‘CO*SQC‘Q'!W‘IA

Computation A,,EQ.(‘.CAC.Q_....QCIZQS.&.___'th.r..OQ.TA

Computed by .. LU oo Checked by ... ... ;&WE':"_:':mi;;;;'_f.f}fif},l.iiif;,‘ N
Intercepts of re sulfant ---- le‘- Yo find hne of force
—,_.‘LM_,-?.'a,loo - eqqT - _ TM_ —2%i0e | _
=57 =4 5,045 = - 577 Y= Er - 22,055 ¥ 132
Shif+ moment <o center of neck.
A)t = -%-_(BJr 4;-75)= 638 Ax =—%—_(4a+8-25)=7-13

AMy= Dy IH = (38 22055% + 149,710
AMy= Ax-ZV= 713 % 5045= - 35970

Mp* - za,l00

e
M= + 7'5,4;‘&(:»$ Ver

Resvitant force =‘YEV‘+1H‘="{5,04S"+22\055 = 22,625#
- CE£Me _ 75640 - a.34’
Check on ,oloHed force hne e,= = W 334" (whch checks)

Scale normal thrust as 3Ypexez 625 = 20,885 */Ft
3 439 represent Scaled disfances on sheet 9

Eccen'fr\cﬁ); of normal “thrust = %‘%= ’5'b2-F+ = 4344 mn

Scale +otal shear as /30 %22, 625 = ‘3)280*/?"'

Steel details A ‘ / Assume 80% of steel
\ area to be effechve
. . normal to sechon AB
AN
) / t

11



WAR DEPARTMENT

U. 5. ENGINEER OFFICE, PROVIDENCE, RL " Page .
Shell. Ol Ca —,,,,Se_c: _________________________________________________________
'l'hroq. comprc,smo n s-};:el used
/{ Date _ z - 1l- }:ﬂ

Subject .. East Hartford.:..

Computation Uttt Stresses  acrass.
B cen Checked by .

)

Computed by

.‘, ...............

15 OU+'lﬂed on

T"\‘ method of analysis vsed here of Bulletin®215

e |4, paragraphs =’and +hose following,
Un\ ersﬁy of IThnois, b)/ qudy Cross

“The hnear vt used 1s the nch I
Mew ber|Dimens. A n A’ y Al 7 "A'?"*I- P ’Y ™
Skeel pastxf¥l 026 | 12 | WS 204 | 2346 | 4,786 [+20885 |-4344/-107,680
sexzxii¥) 250 | (2 | 300 |-20'4 (HI2-0 2,485
41.5 -3774
L=729
Goncrete|Te 1o& | 1 | 1O 19-5 | 2106 | 41,067
s 149.5 1729
Jbtract|Care'n (1567 14,988 241,430
AL,BM 149.5 39,079 || +20,885 - -1444,110
7 420,885
e aas TV 1897 L 45| Gompr Goer= 24-1146-476 F 7-69
MA: :-_';L%g‘_:—'q—o'z 7 940 Ya ?4_/—; -i29.-40 3 P
. 439
Concrete Tr)l'?-b a2 \ qi:2 | 2oz | 18422 37,212
G+ 1327 11648
Corr'n |j-o4 | &y 171 230,570
A, RM 1327 38,751 |+20,885 -1,V38,259]
P/_+20l885 _
TTwer MY ek s e e = 4-534% 760
M/ 1,138,250 )’,,— T-«Z”I{q.-g,-; = +5-3(o) omprCo1cr~Z4-H-a -5 r 760
2w - |3
1 ! |
Ut stresses = n[E i?’]
Concrete = | [+ 574 — 2937 (24— 11 04) ]+ — 223 e compr
Steel P + 12 [ti5T4- 2a-357(20-4-11-04) = = L,410 ¥/or compr
steel [H = 12 [+157-4- 2037 (o4 1i04)]T 1470 #et vension
Check -
Member Area Stress Force \ever Moment 1
Concrete  |¥x Q2 | 223 | — 10, 162 |+ 2147 |— 218,328
Steel "/a 086 |=l4i0 | = 354 |+ 204 |- 27 c22
250 |+12,970 + 32,425 | —704 -(o(.l 470
Total (h+e + 20, %02 —q07, 420
Extergl Loals + 20, 285 —‘70'1& L80 }



WAR DEPARTMENT
U. 5. ENGINEER OFFICE, PROVIDENCE, R. |

subjoct . East Hartford- Shell. Oll @ - Sec tron A
Computation..Unit s'lrc:saes ACross.. h;c?{' campr;:smon aJrc:eJ ﬂegleded)

Page .

Computed by _ Ourfau\ . Checked by _ . Date. =u}i- !. _______
I -— 1t s 4 18 p——r
[ MemberiDimens! A 0 Al ¥ Ay | =A¥ T P b [ ™
Steel losnii¥ 250 | 12 | 300 |-20-% |-61Z0 | V485 420,885 ~43-44 |-307, 680
=723 i
GoncrelfTry o' | 108 | | | 108 | 12 | 710k 41,067
TR 138 1494
Jubtrac fiCorrn 1083 16,180 _2_'2_(3,115_
AT,PM | | 138 38,101 [+20,885 1,133,865
?/ 420,885 '
% —‘%‘ﬁ'n = 41513 o |
= [/A_=I513 084 | C Conler =24—10-83 ~508= 8-09
-1,13,865 o =2 2.z 4 5:08) | empr Loncr
'7/I=+—3,'J,—§-r = |-297¢ ¥ % - P
0 szb
Concrete Tr)rﬁ'o‘f %84 | |[2e84 | 1997 [ 19339 | 38,6Z0
Cts 12684 13249
Corr n 10-42 13,774 ZI'.')_QZZ.
ALEM 284 31,857 | #40.885 -1 25,302
P/ = HEOBBS L. 4
A BRSNS ot ai0 42554 204
M4 1,125, 302 Yo Vg s | mpe Concr= z 0
- AR

N A

Ut Strecsses =

Concrete = | +IH%5—-E‘\-73C24— 10-42.)] = — 23 %

Steel = [+ 164-65 - 29-73 (204 0-42) | = + 12,070 Vo
Check
! Member Area Siress Force Lever Moment ne
Concrete x84 | — 239 - JLB72 Zh3 | ~ 246,594
Steel 250 (11270 | + 32 425 |—204 | ~ 66470
Total + 20,853 -908,069
External Loads + 20,885 —907, 680

13



WAR DEPARTMENT
U. S. ENGINEER OFFICE, PROVIDENCE, R. 1. Page .

sunject . East. Rartford - Shell 01 G- Section A ... I

Computation SHTE.5S€S. alon‘? fowest CQ?{??"QCJ‘IOD B)om‘f' I
he :

Computed by ... ,&_.3,’-'?-!__‘?:'_}?4, R ckedby ... A Hhoo o e ate o
Y t

¥

Computations are for 12-o0 :
o one ctft space

Moments are about lower
riverside corner of Wa“ stem

the haunch being neae L
P G
PEK_ pE'L' PELL
A
Heml_[imensions f-#|Verticals lbs Hor|10n+af$ |b$ Lever | Moments-A- i Ibs.
Wi« WdiheLath [wtl+ ¢ |- } |+ = Arm [+ ™ |-~
C, | 74-4x1-5% 120 | 150" 79,380 075 | 59,535
C, |57 30x23x 2:0 | 150(7|07500 Qb | 448,060
B (¥ 3l 4= 42 | 628 ‘369,735 1047 | 3871125
Prg 3% 7:0 x T-Ox 12X IT5 5,145 233 1990
[ ?x 13-0x 130Xz |35 35,490 | 433 153,670
i |7 2 0w Z-oxll%R 45 <1080 067 728
F P 182,880 374,880 | 36,570 4,870,710 154,395
/\Tr\(m 182,880 338,310 14,7'5@315
. FH _ 378 30 ¥ _
Horrzan'la\:;he:qr‘ = A - 2)‘ 22,,.,)"44“"— 53#/0' (max a” qu#/U")

14



WAR DEPARTMENT
U. S. ENGINEER OFFICE, PROVIDENCE, R. I.

Page .. __.__.__

subject . East Hartfon -5hel\ 01l G —. Sectun A B
Computation .. SIT€S5€5 QA \owesi'canﬁfr +ion Jsmf'
Computed by ... MM .................. ecked by ... f ate
|nl‘ha\ omgm of coordinates 1dentical wH'h that on Precedmc] page
Coordinatesar e scaled from detai| sheet
item Dm\cnsl A n Al 7 Ay A‘y'.yrg P v M
Steel. (12715, i872| s 2ob3| Aziz 182,880 | [ 156,836,000
_ﬁ“’f o62.| 2o 18:6 558
" A | 2o 1092 |
~ st | g isoq |
" b b | 4| 269 ¢
" 78 | 484 37175 |
n " 90 | 55:8| w022 !
" - joe 632 4446 |
" » (14 | 707 | 80GO |
" v j2b | 7811 | Q840 |
' " (38 | 856 | |\813 ¢
" n jso0 | 9%o rsﬁ 50
u " 62 | 1004 | ¥o,265
) ' 74 | lo79 | 18, 178
" " 86 | N53 ] 2y, ‘445
" " 198 jlzz:3 | 24,3 g
N " zio {302 | 2, "340
o " 22z {1376 30 545
» " 234 | 1451 33 1150
" v | P46 |1SE5 '57,515
" . 258 1600 | 41,280
. L 1270 licrr4 98
for nki {2174 22¥ |365,904
Tolal for nei2 | 3809 26,808 4,’5‘10')350
Concrede Try 10' [loxioat! | | 2880 228 (656,640 H9,714060
s 4 31407: 453’4% !
Corr n 209 b 143,250,000 ‘_W,_____ - 38,331,000
AL,PM 3261 jo 855,000 182,880 + 18,505,000
p7 _ |'8ygee. i
WEEZT TP 35 | 25.q  Compr Cokcr=188-20944328 =4 113
L 6= | = 1. =1 . mpr cr= - 4 =4+ 11
Yer FgE e ¥RV "
Concrete [Try 110* 110x24 | | | 2640 | 2330 |GI5,120) 143322 600
GtS ~ : 3021 Al
Gorr'n | 2125 l3edlogeo) =38, 862,00
| e ;303 000 ~182, 880 | VT AT4000
UL ) -
el kr= 288-2125438(=+ 1136
. |

15



WAR DEPARTMENT
U. 5. ENGINEER OFFICE, PROVIDENCE, R. 1. Page .

subject .. East Hariford- shell Gl Comp qngl ScchanA
S‘rreﬁ.ses aleng lawes‘l'cms’rruch n Jom .. e

Computation .
Computed by .. ~'" P/Vﬂ  Checked by .. ... e es Date ... 5= ] Q :}‘7
Hem |Dmers| A_{n] Al § |Ay [AYWI ] P y M___|
Conceee| Tey 11" 11724 | | | 2736 231 #2016 145394000 !
Cc+d ' EIR A 658824
Corr'n i 214 03,2750 =38 660,0%
Al RM 317 | 11, (1Z00|-182,880 18,1760
oo |ZIEEOL o |
T AT 00 | |- = (1587 | _35.9 |ComprGoncrl: 288-2114+35 = 112°S
O P . e e b |
Assume average of valves for 110"and 114", %:-5‘7-(0 1'%:-4.@;3
bt stresses = n (Ta+ g 113
Concrete = (*5‘1'6—\'613(288—‘2\2:0\) = - \BZ Jﬁl/a':ar“"cwn‘m‘
Steel (compr) = 12 (=836 —1613 (270-2120)) = - 1838 /0" compe

(*{enﬁ,) - e GS‘HQ-—[‘LB ‘( 5 — ZIZ'O)-) = + 3098 ¥ /o ens.

Check —(Approximale = Vsing sealed va lves)

_lfem ¢ ) Dim ensions Force \ever Moment

Concrete :};x Wzxzax( 182 )| - 244,600 | 2507 |— &1,321,000

Steel (Compr) 7 Broblx(-1838) |— 4560 | 240 |— 1,094,000

s (Tens.)| 3 xi2x0@x(r2z800) |+ 10, 420 787 |+ §20,000
(Tens) | 1872% (+3098) . 58 voo | 15 H _Bl0000 _

Motal - I&O 740 — 60 700, 500

| External ~ 32,880 — 56,800,000

Vertical shear qlon(j Junchon of wall slab and counterfort

= load carried by | 15" bars = 58,000%

LV 58000 ¥/,
Unit shear = 5~ = g oq47144 - fa*

Construction Jmn‘r

Normal force = 244,600 +4,560 = 249,200%
Frichon G-ll 0:45x 249,200 = }|Z,100
[&

H + h = 3 830
D?Eé?‘lnc hear = ZzicJEBBQ""‘ + be carrlcd by keys

Each key Z4”+huck) can ca;ry Ay p4'x 500%h = 48,000 ¥
MNo. of k‘eys rec‘wr'ed 226200 ~-48000 = S
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WAR DEPARTMENT

U. S. ENGINEER OFFICE, PROVIDENCE, R. L. Page .
Subject_Egﬁ'_\_qur‘f ford - 2 S'it;il ONCa = Section. A
Computation .. |2 0% erse. . =
Computed by .. "J'.ﬂi/fv‘ /ﬁ/// < Date _ 1 - 5—31 e
l Scale
!
| 7= e
!
|
|
5 |
3 NN
© N
3 5 N P~
l \ <_5
L N\
‘ \\ .
N,
\
- \\
P A
| ; Matrix \
o 11 %tCne
L - both faces N
N 1 _l ‘both ways \\
/ \ L SRS IO DN I S R B %
g ; T N\
| %er@rzu/, b 11
i \\/ p : ' -
I 4// o Ll
—— [ ————— "“W‘: —;:‘3_ [~ === -t 1+ — - —_- = —
| 2
.
| .—t — e T e — — — o T lLl T
| ‘ 1—*——— --------- %"‘?e\zcc bothfaces — e
I - Vo u-—l
|
L ___ 7
g -

i ver Pile
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WAR DEPARTMENT
U. S. ENGINEER OFFICE, PROVIDENCE, R. 1. Page

Subject ___EQ st HQF‘\‘fO_r_‘d:__ﬁhg_]_l_.Q,I), Co~ SCCJ(\OI'\“A“

Computation....LOI). l;ﬂd,mg.l__.ﬁieﬁ\._. . ./.../ L e e .
Computed by ' .‘Li._'!‘;}!___. .. ... Checkedby . .. /V//J ... Date I - .:L R

! [

- .}
o
]
o
N

CC—b—‘ T‘— 22
& 4 & = a8 = ) - @«

-

-—\ ;—'/W/Z

. - L3 - [ - - - [ . * - - * - - - - L . L]

Ny
2
&

&

iy

_f____“ ¢ & o & 0 4 " & % & B & ® ¢ @ 8 s + & & & 3 & & & ¥ 2 n!
-é.' . ) . I L] [ L] ’ -* » [ ] L] - » [ ] * . Ld L4 [ L] » L4 -
o b >\ .

(o o = TAPY .

\( Both Faces
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WAR DEPARTMENT

' U. S. ENGINEER OFFICE, PROVIDENCE, R. 1. Page ..
Subject --.Eca.‘.z,‘l‘____--H,Qri‘_f‘_a.r,?d:___ﬁbgl_|__.QJJ,,,,Cb..m.any:...ﬁzghan..C. _______________________________
Computation .. 1 S P I e ,
Computed by - 1Yo LCA TS Checked by . /X/Lﬁ ................ Date 3‘J~r ,,,,,,
- _ 2920 -
f—a— 50 ——1—< 30+ V'S {5 .
]
! &
RIVERSIDE *i‘ LANDSIDE
o5 }
3‘ Caunter forts
=~ spaced 12-0"ce
thickness  24a°
<
1 \n
Q < 74 o4
o =3
7]\_ S ‘
Al
ﬂ_.
00—+ N 5
SN ST X
\}/‘ﬁ‘ o
J o?
° 3
ik 1
Q
5
I . Jaturation_Line S _
th a
‘ T = T T T (*—L— ‘_ ]['
} \n
w
™
- 1
| o
© v
| |
L—:&-s -—L—43-15rf - zi19
[ 29-0

19



WAR DEPARTMENT
U. S. ENGINEER OFFICE, PROVIDENCE, R. . Page . __ .. ..

subject . E1 st Hartford - Shell OllC}: ,Sar.c_:fhanc

Computation L.o;:dtngs foe stabihty. S — D
‘Co?jnputedby R ... Checkedby . ___ "K U E TR - I

WS, _Ef 394

<3
)
( o !c;/‘ E[ 875
k: 528
39.4-140 o7 127 Vs
: g
H)/dro static Uphft
|| 344 V= 42,724#/4.1
Rl
G Y
332 17,
{ )%

336 ]
(2558)

E{-\:\e‘:c:‘l‘l\l{'
2610 ¥or

Bearing Pressure

Correcfrons are in pareniheses
20



Subject -qu?-l'
Computation _. o +Q.bl Y
Computed by ... AIEM

WAR DEPARTMENT

. S. ENGINEER OFFICE, PROVIDENCE, R. L e
Hartford-_shell 0l G- Section Co
/... Date. XM

ver ot Fleod-Ta
. Checkedby . . LA/

Page .

lculatons ar“e per lineal fost-

Ca
[em Dimensions Verticalsg |bs [Harizentals Levee | Mamerids. % ibs |
At x Width T IWB[+ ¥ | — & v — |-— =—|Armm 1:¥ ¥ -
C, {25 4x1'5 50| HM5 875 | 50,000
¢, |4 x30x3.0 *¥| 25 13 70 7%0
Gy | 325*230 {150 14,138 V45 1205200
Cq [ DT65%35 150] 1,269 751 B4l
cg |4x375%x375 {150 1,055 475 | 5010
Cp | Ex20-0r0xE150 | 6,500 16:33 106145
| Eg | 13080 1257 13,000 4.0 52, 080
| Erpidx 2:0% 80 lzs] 1,000 5331 5420
| €y | Tox10-0 ¥ 1100} 5,833 |45 | 84,580
| Eva |7(744)757 4 100 | 3,438 zzal | 18,765
En | 4-0x2.0 ¥ & |00 800 780 7,400
Ewa|20x195% £ |I125] 4,060 [9.25 | 78,15%
15 {3x2 125 750 1.0 6,150
| We, {1Z24x 80 625 | bZ0O 4.0 | 24,800
Wi | Fx2ox&a 625 500 Zb7 1,335
Pug| 3% 34-4=244 (25 26380 7.7 ;g-gg)‘!‘g
Peg | 3 20-0xZ0-0 %|17:5 3,500 29z | 19,220
R | g 13:0x130 35 | 2,958 | 0.58 WS
Puy | Tx Q0% Q0 *| 45 \,823 o078 | 1,365
Uy |34-4x15  |e2:5] 3,225 075 2y420
U, |S25=275 625 A023 1525 137,600
Vg ‘fﬂmxz?'s YN 10,914 1067 “[0)450
Z |Artth | 65,071 | 236z 40,480 | 41 2| 021,205 | 758 85
Algeb 41,909 35, 6N 763,020
ew %%Lf:l‘%%’qg%gtﬂs-tl Third Pomf‘—‘ Ex 290 ¢ 19-33]
!
< 1R 20 _
4 = 18-zi — ?_‘ = 37|
ke ¥y
v ()‘] ’57/! ({E! J&
o= B ele) e A o ) < s (ko) L
21




WAR DEPARTMENT

Ul S. ENGINEER OFFICE, PROVIDENCE, R. 1. Page .. . ...

subject . East Hartford - shell O G =5 _e:g_hgn____c.? ........................................................
Computation 2. II d ............................... SRR e
Computed by - __'_‘_:E_J_:;t;ﬂ\, T Checked by \‘ fJ/{’ Toeeem o e IOBR@ e

Assuvme shdm«a +o0 occur a\oncj plane +hrv \ua bo tHom

Ve . . L PN
" /\ ,< X N A ><.
~ e
o
Weight of confined earth = 375x23.0% 25 = 10,78l
We g + of all loads abeve earth (pp 3) = 4,209
Total Loads normal o shear plane » 52,690
Total horizontal ‘ForceS (P 3) = 35,6‘19”’
Frichon, (2 0:45 * 52,690 = 23710 =
Force to Le carried b)/ excess passive 11,989 */py
. wh® ( 1+ 50
Maxtmum pqsssVe resis fance > -—Hsm?
Assume = (oo (safe ssde) y 4;: 30“-) SiN (;5 =09
wh? ( 1+ \,-u_w}v\ loox 132 {1.5) . 254007
Cf*d”‘?” z (65) !
Fxcess passive resistance = Maxim pass. — achive used

~ 25,400%— 4,780% = 20,620 */
and exceeds that reciurr'ed (11,930 ¥/ )

22



WAR DEPARTMENT

U. S. ENGINEER OFFICE, PROVIDENCE, R. I. Page ——
subject _East. Hartford— Shell. oitCa,____Se:chw?C_______.___,.U.A._____ N
Computation. E f fective_loads on base .slab (in lbs per oq £+)
E‘.omputed by . Quﬂ'zﬂ(\*_,'f’\ ) Checked by ... . ,J [f.' e Date . ARG t .

Riverside 4613 Landside
3575 36138
w
(/soc;)

1aan
ﬂ_
1EX

We|3h+s Down

3z
33

Effechve Base Pressure UT"

(2558)
2640
(R604/ 2938

Nofe ,\6)’ checker | -
Correctons ore nol carried Fforfher.

486

2993
L 2313
22306
1858 RESULTAMNT LOADS
———
lo8a 1533 Check : Positive Area= Negfﬂ hve Area
Lr\'s?z

aso

Y got

Note by checker -
Resultant pressures are approxinxifely  correcl, excepl for changes
dve 1 corrections on firsl fwo d/b(f/umj on this sheel 73



WAR DEPARTMENT

U. 5. ENGINEER OFFICE, PROVIDENCE, R. . Page ... . . ..
Subject E:OfffH%r‘{‘f\ord'*shenoil(b"Sechonc
Computation..R&\n., arcing. Steel- U I U U PP P
Computed by . L_DJU:'Ez.‘ﬂ\_ . 3 ctmkedby,/f/%‘i Date ..ff:;lﬁ:::!..j_.____.____._. R

Assume slabs +o act as beams fixed at coun-l“erfor'ts

.,
\

Assume maximum moments (&) n wall «wkt/ls (b \n base L”L‘/rz_

L=iZ
j-o-p8  f5-18000 £=80  v= 60 u=200%t"
_ / .
Ar = M/{:de V= wl/z v=V/de U='V.z'ﬂ'o[
L= 10
Wall - h represerts distance below top of wall
p |_Pressure #o M- f# | d’ Steel Area a” (- #| v #
River | Land | Diff AfFkon oz oieaos ob 07 08 09 (-0
? _
5 14375 0 | 4375] &,300 |145[033 Fl z1a0| 15| 73
[0 | 150 o | 750 | {0,800 | 145j05¢6 o | 3750 25| 94
15 | 143 o {1143 | 16,460 145086 S —| 5715 (38 | 145
2011543 | 288 {1255 | 18,070 |145|0A bz75 |41 |23
=3-
751943 | 688 |1255 | 1870 [500{027| " “lee15 iz | 35

Bade - |% represents distande from ouvter edge B
y |_prepuire Ty M- fe ] d” Steel Area v F v oY
Down | Uy Gt As | 01 02 03 0408 06 07 08 01 10 L
o | 1137 |za38 1801 | 21,612 | 205|080 ig 2000 | 42 (125
5 1300 2620 [1320. 15,840 |20-5(05% o] 6600 (3} |16
le |]580 320 740 . 5’850 20:5(033 o 4700 |17 75
15 | V770 |Z020 | 2504 3,600 20:5101] = 1250 b |29
N e
20| 1950 | 1710 | 2404 7,880 (05|01 ‘ w1200 6|28
\‘\A\_/ *
IR
tAh X : :
24




WAR DEPARTMENT
U, 8. ENGINEER OFFICE, PROVIDENCE, R. I. Page ... .__..

subject .. East Hartfard = Shell 0d Co- 5ec+wnc
Computation._,EQ.C_C_€5 Lacross throat /{Xﬁ e e

Computed by .. -';L’u’,'l‘..f."‘r}"l.__ ... Checkedby .. . . . Date .+ \"

By recommendations of Office of
Oiref of Enaineers, spread friction Scale |P=
um{ormiy over lua

3638
24|027: 6}4?.0 fa]
3,75‘ y Wt‘lgh+s
K
Passive forces 1240 .
N
\
77 pe” 3= |,622 »C
” / Yeq20 FS_&o \tlo
Pe= 1,18% "/or /(é (& @i
928 IR
P = ‘J758¥ |3 : "LC-! QU
_-1&——--— -
\12,70 #/O’ 2500 O é’l&o g0 {788
5 ?
| &erln
i 1274
z4n( . luzo
2438
H‘em! Dimen sions L Yeriicals 1= | Horizontals \bs| Leyer | Moments| p- {116
+ ¥ = t 4 -~ b= Arm [ P A )= 2
(1) |2638x50 |’ 18,190 >4 | 45475
Tx (3% 36 110 V75 123
ézx 138x |'§ | o4 45 468
(z2) |\a4aex 7.0 13,580 I 41 550
F% 560270 IR IR A g 567
(3) | 2486x 1€ N 075 e
prisex |5 4 lo V1%
(274x 579 7,326 438 3¢,088
3% 346x57¢ 995 533 5,303
(4) | 6420 x 375 24,075 | 188 A5, 7
560 *>75 zion | 188 w118
Iy sooxiag Cose | 704
1270 % BTy 476 | VB3 SR
w5 % 18X 375 TT0 | 2% KA
z |Arrthp 18,190 | 12,3718 | 15,00 3,41 THE T | |ohadd
Algebr 5,812 1,932 3472

25



WAR DEPARTMENT
U, S. ENGINEER OFFICE, PROVIDENCE, R. L.

subject . East Hartford = ShellO) o~ Secton G
‘Computation . Forces. across. Fhe.. ‘le L R emeeeam
Computed by CArG¥|. . ... Checkedby y : 5 B

Interc epts of resvlitant ---- - P|O+ fo find line of force

w_ EM - 34z ~_ -
X7 TV " Tgaiz | 0¥ I TN Sk
- x= - r0- 5,812 )
An additional Pom'f' x=i0 Y +oz|+m><to 364
Smft moment 4o center of neck
Ax = L (54725) = Gin Ay = (74375)= &
=7 )’ z 75 )= 538
AMy= &x -2V = 613 < 58l12 = — 35628
538 %633 = + 91,094

AMy= Ay ZH =
= — 3472

= + 5,794

Resoltant force =Y zviisds = Y 522 7r16,¥32% = 17,900% =R

Norwa! +thrust (Seafed): 17,900 ;"19 = 17)320# =N

Sheur C+o+q|) (scaled}= 17,900% § = 5775# =/
_EM 51994 _ o = 36"

Fecentriedy of narmal hrust = === 50 = >
}

\ o “'P@l?."
A %
\ —— = S~ e e mm n
\\ // — S
1'4/
® 7
l-} /(/

26



WAR DEPARTMENT
U. S. ENGINEER OFFICE, PROVIDENCE, R. L. Page ... .. .
subject . st Hartford ~Shell Ol Co - Section S
Computation ......Jz‘re.s.s‘,-:-}s,,,,acmﬁ__.féz‘aaf (compression sleel ased) . .
Computed by . ... JH i ... Checkedby . CAr@Y ... Date BB CT

The method used here 1s oytlned onpp /4 and /hese thal Ffollow,
Bulletin * 215, University of [linois Bulletin by Haray Cross.

Linear ymt used /s the inch

Member| Dimens| A n A’ % /437 /437‘5/* To £ Y M
Stee/ a&d*}g’ 0% | 12| /5 | aoa | Re| A5 | #1730 ~&.0 62590,
bl 250 | (2| 300 | 204 |-6/20 | 14HES
£/ - 7L IR
Concretd Tryé” | 72 /| & Al LS I 754
cts /735 /346
Corr 0.0 W/l 17340
ALEM /3.5 37676 | +17320 ~77/3%0
/7340 |
~79 . = =it ompr Loncr = L4-1Q.0-/. = 6.
4. FHHL |- Y7
Cnerete| TrylT| 804 | 1 | 4| 245 | Koo, | 34300
c+$ 13/9 1283. ;
Cerr'n /053 /3,500 Rl
ALAM 1249 38070 | +17320 804330
) /75330 .
(A g/ {73 Compr (2 34/0'53-573 LA |
M 86330 =57 mpr Confr =44-1.53 €. 757 6. |
9. (s | My, " t ;

Unit Stresses =n L%+ "W ]
Concrete = 1 [422-2115 (240-18.53)] = = 143 Vi compr:
Stee] B'de B/ Me2-2U15(204-10.53)]= = 75 Yo compr
(Fd= 18] 120 -2 5 E04-20.53) ] = + 9580 Yo" fension
Check

Member Areg Shress Force Arm Moment'

Concrefe | 2" 8.4 ~-MH3 |~ §750. 277 | — [R5/00

Stee/ %'p| 0% -795 |- 76d w4 | - 15,570

Steel 138|230 | +9560 | r 230 | —Ro.4 | — 487,300

Total + /7387 ~ 628170

External + 17320 ~ 623930
27




WAR DEPARTMENT

U. 5. ENGINEER OFFICE, PROVIDENCE,R.L Page . . .. .
Subject _East Hart ford-Shell Ol Co- Section Gl
Computation _F1NQ I,._5i,e.e_l___Ar:m_n_g3em,e:n?t_::__. ransverse. ... -
c_:_‘amputedby___\_,,_w‘,,ar{l, i . Checkédby . . 2l pate.dTE L
A
i [} AN
|
HER
| N
- A
! N ,
’ , I | A\ %'4’ £ per ctff - unhooked
SXB t@17cc | | X
L X
Straight [ AN
Unhoo ed j N
|
| A
[ ! N
| !
|| A\
| \
| N
| )
| i " a
5 P&z , top face, 1¥6” (. both faces \
s+ra|gh+,unhooked L | f horiz+ vert. \\
- 30° j,/:' { unhooked \
[ i ¥
Steel disconhinuoss 2 ) 1 1i| 3
at fhis pomf& vUANES ) N
I‘ﬁ - —/ — T — T e e et —— — o — e e — Y
v o | d /
T 2'cc | f___._/._ o
— - = e —
One per pile I y /{{f‘b/ 7= 753" .
M s !L_A_ﬁ 4 &QQ' 5“4 @12'cc  both fuces
5 !_?"'/ straight , unhoeoked

i3 ¥i2ce - both faces
straight | unhooked

28



WAR DEPARTMENT
. S. ENGINEER OFFICE, PROVIDENCE, R. L. Page .

Subject East Hartford- Snhell O Co-"C" . S
Computation,LQn. |+Ulnq‘__5j'egl ________________ /ﬁ ............................... e .

Computed by .. SN Checked by .. .

- * L] [

Both Foces

/“¢>@/z’cc—-—t rg'&f@z&“‘

.

n_--/w@/z”wj

-
- »

.:{_‘

e~ et 12

1' §oeR%e \ Zoe e

Both Faces

/P

1 /PR

e

573'¢@ Wee
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